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 Children with Down syndrome (DS) often demonstrate greater delays in speech 
and language development than their general developmental levels would predict. 
Research into the types of errors made by children with DS indicate their oral language 
systems resemble those of much younger, typically-developing children and children 
with language impairments. However, to date, very little research has been conducted 
investigating the most effective techniques to improve the oral language skills of school-
age children with DS. To that end, the present study was a preliminary investigation of 
the effects of two instructional language techniques shown to be effective with typically 
developing children with phonological (speech sound) or grammatical impairments. The 
language instruction employed structural priming (Leonard et al., 2000, 2002) and was 
designed to teach children to ask fully formed questions or negated statements. Structural 
priming activities were embedded into children’s storybooks. The phonological 
instruction consisted of a non-developmental linguistically-based approache focused on 
teaching English consonants that were excluded from children’s phonological systems.  
 Six children with Down syndrome between the ages of 5:0 and 7:11 (years: 
months) were recruited as participants. All children communicated verbally using 
primarily two- to three-word utterances prior to their participation in the study. Children 
were randomly assigned to one of two instructional conditions: (1) the morphosyntactic 
instructional condition; or (2) the phonological instructional condition. A multiple 
baseline design across behaviors was used to determine if the assigned instructional 
condition was related to changes in children’s language skills and if instruction in one 
ii 
 
language domain was related to changes in the other domain. Four children received the 
morphosyntactic instructional condition. Two participants received instruction on Wh-
questions while the other participants received instruction on negated statements. The 
remaining two participants were randomly assigned to the phonological instructional 
condition. Children participated in twice-weekly 30-minutes sessions over 8 weeks. 
Changes in language skills were monitored through the use of weekly morphosyntactic 
and phonological probes and tracking changes in daily instructional data.  
 Results indicated both instructional conditions were effective in causing change in 
the targeted language skills. All four children who received the morphosyntactic 
instruction demonstrated gains in the targeted morphosyntactic skill as well as marked 
gains in phonological skill (i.e., cross-domain effects). For these participants, growth in 
oral language skill was apparent when comparing pre- and post-instructional performance 
on the Goldman-Fristoe Test of Articulation, Second Edition and the BE/DO probe from 
the Rice-Wexler Test of Early Grammatical Impairment. Children assigned to the 
phonological instructional condition demonstrated very large gains in productive 
phonological skill as a result of their participation in the study. However, little to no 
growth in morphosyntactic skill was observed on the weekly or standardized 
morphosyntax measures. These results indicate that cross-domain effects could be 
detected on phonology for children who received the morphosyntax instruction but no 
effects on morphosyntax were present for children who received the phonological 
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Introduction to Down syndrome 
According to the National Down Syndrome Association, there are currently more 
than 400,000 people with Down syndrome (DS) living in the United States. Down 
syndrome is the leading genetic cause of intellectual and learning disabilities in children 
(Mayo Clinic Staff, 2011; Korenberg et al., 1994; Miller & Leddy, 1998). The syndrome 
also is the most commonly occurring chromosomal condition, accounting for 4% of all 
live births (Cody & Kamphaus, 1999). The Centers for Disease Control and Prevention 
(CDC, 2011) estimate that approximately 1 out of 619 children are born with DS in the 
United States, and approximately 6,000 children with DS are born each year. There is a 
slightly higher rate of the disorder in males than females, which may be due to higher 
mortality rate among female infants (Cody & Kamphaus, 1999). The majority of children 
with DS are born to mothers under age 35 due to higher fertility rates; however, as 
maternal age increases, the incidence of DS also increases to the point where at age 49 
the chances of giving birth to a child with DS are 1 in 12 (Cody & Kamphaus, 1999; 
McDuffie & Abbeduto, 2008). 
There are a few different variations of the syndrome, but the most commonly 
occurring is Trisomy 21. This variation accounts for approximately 91-96% of cases 
(Cody & Kamphaus, 1999; Korenberg et al., 1994; Miller & Leddy, 1998). It had been 
assumed that band q22 played a role in the phenotypic expression of DS; however, 
converging evidence suggests that contributing genes may lie outside q22 and be more 
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related to a contiguous gene syndrome rather than a region specific syndrome (Epstein et 
al., 1991; Korenberg et al, 1994). More than 310 genes have been mapped to 
chromosome 21 (Lana-Elola, Watson-Scales, Fisher, & Tybulewicz, 2011) including 
genes related to facial features characteristic in DS, cognitive impairment, deformities of 
the fingers and toes, and cardiac problems (Epstein et al., 1991; Korenberg et al., 1994). 
The heterogeneity seen across the population with Trisomy 21 can be explained, at least 
in part, by these various genes and their mapping to many regions of chromosome 21 
(Cody & Kamphaus, 1999; Korenberg et al., 1994).  
The other variations of DS are translocation 21, mosaicism, and partial trisomy 21 
(Cody & Kamphaus, 1999). Each of these types of DS adds to the heterogeneous qualities 
of development in this population. Translocation of chromosome 21 involves a transfer of 
genetic material between two or more chromosomes and accounts for approximately 3% 
of the population with DS (Miller & Leddy, 1998). Effects of translocation will only be 
seen if the break in the chromosome disrupts a gene or genes (Kummer, 2008). 
Mosaicism is the presence of cells with two or more different genetic contents and 
accounts for about 1% of the population with DS (Cody & Kamphaus, 1999; Miller & 
Leddy, 1998). The effects will depend on the proportion of affected cells to unaffected 
cells (Kummer, 2008). Generally, individuals with mosaic forms of chromosomal 
disorders are less severely affected than individuals with other forms of the same 
disorder. Partial trisomy 20 involves duplication of specific portions of chromosome 21 
which may lead to a physical expression of a subset of the phenotypic features (Epstein et 
al., 1991; Korenberg et al., 1994). Efforts to correlate the phenotypic presentation of DS 
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with the genotype of the syndrome are underway (Epstein et al., 1991; Korenberg et al., 
1990; Lana-Elola, Watson-Scales, Fisher, & Tybulewicz, 2011). 
Physical Expressions of the Syndrome 
When lay persons think about individuals with DS, they are likely to recall several 
characteristic physical expressions of the disorder. These characteristics may include a 
broad head (brachycephaly), underdevelopment (hypoplasia) of the midfacial bones 
which results in a facial structure that looks “flat”, a depressed, flattened nasal bridge, an 
abnormal increase or decrease of space between the eyes (ocular hyper- or 
hypoterlorism), epicanthic folds of the upper eyelids, an overlapping folding of the helix 
of the ears, thickened lips, a short and broad neck, broad and stubby hands and feet, 
partial or complete fusing of fingers and toes (syndactyly), and wide space between the 
first and second toes (Cody & Kamphaus, 1999; Miller & Leddy, 1998). Some of these 
characteristics are visible prenatally, such as brachychephaly and nasal bone ossification. 
Others are visible at birth and may increase in severity until 14 years of age; one example 
of a characteristic that increases in severity through puberty is craniofacial dysplasia 
(Kent & Vorperian, 2013). It is important to note that people with DS may present with 
any number of these physical abnormalities. The expression of these characteristics can 
vary greatly from individual to individual and depends upon the type of chromosomal 
malformation(s) as well as how severely each individual is affected by them.  
In addition to the more familiar visible physical characteristics, individuals with 
DS also may have developmental cardiac, gastrointestinal, and respiratory problems. As 
many as 50% of people with DS have congenital heart malformations along with an 
increased risk of congestive heart failure (Cody & Kamphaus, 1999; Korenberg et al., 
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1994). They may have abnormal esophageal closing (atresia), abnormal 
tracheoesophageal fistulae, and/or duodenal atresia or abnormal stenosis, all of which 
develop in utero. Esophageal atresia may lead to difficulty breathing and 
tracheoesophageal fistulae may cause a balky cough. These conditions are complicated 
further by a high incidence rate of gastroesphophageal reflux disease in this population. 
Individuals with DS also are highly prone to respiratory infections secondary to the 
physical malformations. The malformations related to the respiratory system may cause 
difficulty with sleeping, which may lead to daytime drowsiness. 
Structural differences in the oral mechanisms of individuals with DS are common. 
It is often assumed that individuals with DS have large tongues; however, they have 
smaller than normal mandibles and maxillas that create smaller than normal oral cavities 
(Cody & Kamphaus, 1999; Kent & Vorperian, 2013; Miller & Leddy, 1998). Adenoids 
and tonsils contribute to the reduced volume of the airway by crowding the soft tissue in 
the smaller than typical cranial skeleton (Kent & Vorperian, 2013; Miller & Leddy, 
1998). Further, individuals with DS may present with furrowed tongues caused by 
swelling or enlargement (hypertrophy) of the posterior taste buds (vellate papillae), cleft 
palate, or shortened and narrowed palates with thickened lateral processes (Sterling, 
1992). Function of the oral mechanism also may be negatively affected by hypotonicity, 
hyperflexibility, ligament laxity, poorly differentiated mid-face muscles, and presence of 
muscles not seen in the typically-developing population (Sterling, 1992; Kent & 
Vorperian, 2013). All of these characteristics can lead to imprecise/slowed volitional 
movements of the tongue, an open jaw position, and the tongue protruding from the 
mouth (Sterling, 1992). 
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Chronic otitis media episodes are common in individuals with DS and may 
partially related to the high frequency of upper and lower respiratory infections in this 
population. They also may be related to structural abnormalities of the middle- and inner 
ears (Cody & Kamphaus, 1999). Approximately 50-60% of individuals with DS have a 
mild hearing loss (McDuffie & Abbeduto, 2008; Miller & Leddy, 1998). Fluctuating 
hearing status may have a negative impact on language development and intelligibility of 
in people with DS (McDuffie & Abbeduto, 2008; Kent & Vorperian, 2013). Hearing 
status should be monitored consistently so medical treatment and amplification can be 
implemented when necessary. 
Respiratory issues, episodes of otitis media, and structural differences in their oral 
mechanisms may cause many children with DS to breathe through their mouths. Open 
mouth breathing patterns are associated with negative effects on dental health. These 
children have a very high rate of periodontal disease and gingivitis as early as 6 years of 
age, increasing the risk of early tooth loss. In addition to difficulties caused by open 
mouth breathing, these children have characteristic dental patterns (Sterling, 1992; Kent 
& Vorperian, 2013). There are instances of congenitally missing teeth (roughly 50% of 
the population) and delays in eruption of teeth. In typically-developing children, teeth 
may begin to emerge at 6 months of age or before. Eruption may be delayed until 12 – 24 
months in persons with DS and emergence of the primary teeth may not be complete until 
4 or 5 years of age (Sterling, 1992). The permanent teeth may not emerge until 8 or 9 
years, a delay of approximately 24 months behind their typically-developing peers. 
Crowding of the teeth is common, especially since eruption of permanent teeth often does 
not lead to shedding of primary teeth. Children with DS may have incomplete or faulty 
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jaw closures (malocclusions), abnormal patterns of tooth emergence, and/or abnormally 
shaped teeth with rugged surfaces that increase risk of decay, anterior-posterior crossbite, 
and reduced salivary flow.  
People with DS may experience vision loss due to cataracts and a corneal disease 
resulting in corneal surface distortion (acute keratoconus) (Cody & Kamphaus, 1999). 
They also may experience other debilitating functional vision and eye problems.  
Due to the anatomical differences, individuals with DS may experience pain and 
discomfort, reduced mobility, and even higher mortality rates. They may experience 
issues with incomplete and/or complete dislocation (subluxation) of the cervical spine, 
hip, and patella as well as severe scoliosis, flat feet and bunions (Cody & Kamphaus, 
1999). Low muscle tone (hypotonia) is one of the more universal characteristics of DS 
and has a negative impact on the development of fine and gross movements.  
Researchers have discovered the brains of people with DS are structurally 
different from those of typically-developing people. While brain weight may be normal at 
birth, by 2 to 3 years of age individuals with DS demonstrate smaller brain volumes due 
to slow rate of growth (Miller & Leddy, 1998). Cerebelli of individuals with DS are 
characterized by fewer sulci and gyri, fewer neurons, and poorer synaptic connections. In 
addition, dendritic spines are often observed in the brains of persons with DS. These 
structural differences in brain anatomy contribute to difficulty with cognition and 
learning (Cody & Kamphaus, 1999; Miller & Leddy, 1998). Learning impairments in 
people with DS have been associated cognitive functions that originate in the 
hippocampus, prefrontal cortex, and cerebellum (McDuffie & Abbeduto, 2008). MRI 
imaging has shown that individuals with DS have reduced volume of the temporal lobe, 
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an area of the brain strongly associated with language processing. It is likely these 
underlying structural differences contribute to speech and language impairments seen in 
this population (Kent & Vorperian, 2013; Miller & Leddy, 1998). 
Most individuals with DS have some degree of cognitive impairment (CI) (also 
known as intellectual disability [ID]). The severity of ID can range from mild to severe 
(Miller & Leddy, 1998). The average IQ of these individuals is approximately 50, or 
approximately 3 ½ standard deviations below the typically-developing population mean 
of 100 (Cody & Kamphaus, 1999; McDuffie & Abbeduto, 2008). Individuals with 
mosaicism demonstrate higher cognitive scores than those with trisomy 21, achieving 
scores of up to 30 points higher on IQ tests (Cody & Kamphaus, 1999). Whereas most 
children with DS demonstrate declines in cognitive development as they age, there is no 
fixed ceiling for cognitive development in individuals with DS. Research suggests 
cognitive development may continue well into the adolescent years (Cody & Kamphaus, 
1999). The wide variation in cognitive functioning suggests early experience and 
intervention may influence phenotypic expression and may have the most impact on 
cognitive characteristics and behaviors later in life (Nadel, 1992; Miller & Leddy, 1998).  
Language Development in Individuals with Down syndrome 
Overall, the language development of this group is very heterogeneous. 
Developmental differences in speech and language can be identified in the first year of 
life and are clearly evident by the preschool years in this population (Kent & Vorperian, 
2013). First, not all infants with DS demonstrate babbling behaviors. For those infants 
with DS who do babble, the onset of canonical babbling is delayed by approximately two 
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months. Additionally, they tend to use more non-speech sounds than speech sounds in all 
stages of babbling when compared to typically-developing infants.  
 Language development beyond the babbling stage is closely related to the degree of 
intellectual disability. Girls with DS tend to have higher cognitive scores than boys. 
However, it is not clear whether gender-related differences in cognitive status have an 
impact on language abilities.  
 Children with DS generally demonstrate stronger receptive language skills than 
expressive. Their receptive language skills remain relatively consistent with their non-
verbal intelligence up to age 5 or until they are exposed to more complex syntactic 
structures (Miller, 1992; McDuffie & Abbeduto, 2008; Miller & Leddy, 1998). After the 
age of 5, there is considerable variation in the receptive language skills of these children. 
However, some consistent patterns have emerged. Language comprehension skills are 
generally lower than daily living and socialization skills but above mental-age level 
expectations. In particular, individuals with DS have difficulty with comprehension of 
syntactic structures as compared to receptive vocabulary (Chapman, 1997). Auditory 
memory deficits also negatively affect language comprehension in this population 
(Chapman, 1997; Kay-Raining Bird, Chapman, Schwartz, & Seung, 2000).  
 Kent and Vorperian (2013) describe four major aspects of speech development 
which are frequently severely impaired in individuals with DS. These are: voice; fluency 
and prosody; speech sound development; and overall intelligibility. Many of the 
perceptual vocal characteristics of individuals with DS may be related to the relatively 
small size of the larynx. As a result, individuals with DS demonstrate higher fundamental 
frequencies. Their voice quality is often described as breathy and rough. The anatomical 
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differences as well as the gastrointestinal issues frequently found in these individuals 
contribute to the characteristic vocal qualities reported in the literature. 
With regard to speech fluency, stuttering or cluttering is highly likely to occur in 
individuals with DS (Kent & Voperian, 2013; Miller & Leddy, 1998). However, disfluent 
speech is not a universal characteristic of this population and may be somewhat different 
than stuttering or cluttering disorders observed in the typically-developing population. 
The disfluencies may be related to deficits in motor control or impairments in underlying 
language processes such as those that control utterance formation.  
Decreased speech intelligibility is a common complaint about the communication 
skills of individuals with DS (Miller & Leddy, 1998). Estimates indicate that between 57 
– 78% of individuals with DS demonstrate speech sound errors and error patterns (e.g., 
McDuffie & Abbeduto, 2008; Miller, 1992; Stoel-Gammon, 1980). The most common 
speech sound error pattern reported is consonant omission, but substitution patterns also 
are prevalent. Speech sound error patterns appear to be more inconsistent than those 
observed in typically-developing children (Bernthal, Bankson, & Flipsen, 2009). One 
reason for this variability in production may be that production errors observed during 
administration of standardized single-word articulation tests are not be observed in 
conversational speech samples. In other words, children with DS may demonstrate 
different error patterns depending on whether words containing targeted phonemes are 
produced at the single word level or at the conversational level. Underlying cause(s) of 
the high incidence rate of speech sound errors in this population may be oral motor or 
neuromuscular differences, disordered underlying phonological systems, or frequent 
bouts of otitis media (Miller, 1992; Miller & Leddy, 1998). Speech sound production 
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skill and overall intelligibility also may be influenced by hypotonia or congenital defects 
of the facial structures (Cody & Kamphaus, 1999).   
As with typically-developing children, most morphosyntactic learning occurs 
before the age of seven in this population (Cody & Kamphaus, 1999; McDuffie & 
Abbeduto, 2008). Children with DS generally demonstrate delays in emergence of first 
words, which may occur anywhere from 8 to 45 months of age chronologically 
(McDuffie & Abbeduto, 2008). Typically-developing children experience a vocabulary 
spurt during which they acquire multiple novel words per day around the age of 17 
months. This same vocabulary spurt is not observed in children with DS until closer to 23 
months of age (Miller, 1992). The later onset of the semantic spurt may result in a smaller 
total vocabulary size (Miller, 1992). Later-developing expressive language skills also are 
generally below what would be expected based on nonverbal IQ in these children 
(McDuffie & Abbeduto, 2008; Mundy, Kasari, Sigman, & Ruskin, 1995). Preschoolers 
with DS begin to use two-word combinations when they reach a mental age of around 
two years. They may rely on gesture rather than spoken language at the earlier stages of 
language development (Cody & Kamphaus, 1999; Miller & Leddy, 1998). Poor speech 
intelligibility also may negatively affect expressive language development. Individuals 
with DS may learn to keep their utterances short and use primarily content words to 
ensure they are able to get their messages across in day-to-day conversational contexts.  
 Some support for this last possibility comes from studies where the expressive 
language of persons with DS was elicited under different conditions. The type of task 
used to elicit their expressive language skills may influence the amount and type of 
utterances children with DS use. Generally, these children perform better in terms of 
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mean length of utterance (MLU) and type-token ratio (TTR) when asked to (re)tell stories 
than in conversation. One reason for improved performance may be that stories require 
more complex language and vocabulary as a result of their macro- and microstructure. 
 Findings from recent research suggest that individuals with DS produce longer, 
more diverse narratives when presented with a wordless picture book. They include more 
content and more utterances than they do in conversation (McDuffie & Abbeduto, 2008). 
Taken together, these results suggest that it is critical to collect expressive language 
samples across a variety of communicative environments for children with DS. 
While much is known about the linguistic deficits often observed in this 
population, little research exists regarding efficacious intervention techniques. This type 
of clinical research is needed to help individuals with DS develop their communication 
skills to the greatest extent possible. However, the heterogeneity of this population makes 
clinical research challenging, indicating that single-subject experimental designs may be 
more appropriate than group designs. Decreased overall speech intelligibility is a 
common complaint from conversational partners who interact with individuals with DS. 
Several researchers have concluded that persons with DS may benefit from phonological 
intervention, but few studies have evaluated efficacy of such treatment in this population. 
Further, it is generally well accepted that the expressive language development of people 
with DS falls below developmental-level expectations. Again, few studies have 
systematically investigated effective therapeutic techniques in this population, especially 




Research has been conducted on intervention with children with other types of 
speech and language disorders that share similarities with the deficits observed in 
children with DS. These disorder types include Specific Language Impairment (SLI) and 
speech sound disorders. For the reader's convenience, a brief introduction to both 
disorders and summaries of the intervention approaches that have been used with children 
with them is provided below. 
Children with Specific Language Impairment 
In many respects, the linguistic deficits observed in children with DS are similar 
to the linguistic deficits observed in children with (SLI). Children with SLI are 
considered to be otherwise typically-developing in that they do not demonstrate deficits 
in cognition, hearing, neurological function, or demonstrate impairments in social 
interactions (e.g., autism spectrum disorders). In addition, individuals must perform at 
least -1.25 standard deviations below chronological age norms on standardized oral 
language assessments. Yet, to meet the diagnostic criteria, children with SLI must 
demonstrate normal non-verbal cognition, at least during the preschool years (Leonard, 
1998). Approximately 7% of first-grade children in American public schools have 
language difficulties severe enough to meet the diagnostic criteria for SLI (Tomblin et al., 
1997).  
Many children with SLI are initially identified as “late talkers” because the 
emergence of first words is delayed until around the age of 23 months. Children with SLI 
demonstrate lower vocabulary levels than their typically-developing peers throughout the 
preschool and school-age years. In addition, they demonstrate considerable difficulty 
learning novel words through at least the elementary school years. 
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During the preschool years, the hallmark of SLI is inconsistency in the production 
of obligatory grammatical morphology. The grammatical structures most likely to be 
affected are copular and auxiliary forms of BE, DO, and to a lesser extent HAVE (Rice, 
1996). In addition, children with SLI have considerable difficulty with bound 
grammatical morphemes like third person singular -s and regular past tense -ed. 
Depending upon the severity of the disorder, preschool-age children with SLI use these 
grammatical morphemes in only 20-60% of obligatory contexts. (Leonard et al., 2000). In 
contrast, typically-developing peers use these forms correctly with at least 75% accuracy. 
The expressive language of preschool-age English-speaking children with SLI 
resembles that of younger, typically-developing toddlers. Children with SLI remain in the 
'telegraphic speech' stage much longer than their typically-developing peers (Owens, 
2012). Young children with SLI rely on simple multi-word phrases consisting primarily 
of content/open-class words. Children with SLI also demonstrate difficulty with verb 
head movement required to form grammatically correct questions and negated statements 
in English. They tend to over rely on a very rigid subject-verb-object structure and are 
unable to deviate very far from it. For example, children with SLI rely heavily on 
prosodic intonation to ask yes/no questions because they are not able to move the verb 
head within utterances. Although the phenotypic expression of SLI changes substantially 
to include literacy challenges as children age, the morphosyntactic deficits first observed 
in preschool remain present through at least adolescence (Leonard, Miller, & Gerber, 
1999; Reed, 2012; Rice, Hoffman, & Wexler, 2009). 
There are several parallels between the deficits observed in children with DS and 
children with SLI. These include over-reliance on telegraphic speech consisting of 
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content words, difficulty with bound grammatical morphemes, and difficulty with verb 
head movement required to form grammatical negated statements and questions in 
English. Given the similarities in the grammatical deficits observed, it is possible that 
intervention techniques developed for children with SLI may be effective for children 
with DS.  
Multiple intervention techniques have been used with children with SLI with 
varying degrees of success. Many of these techniques have been variations of the child's 
imitation of adult utterances or having adults recast/repeat the child's utterance with the 
correct ambient grammatical structure. However, recent research indicates working at the 
imitative level may not be effective with children with language disorders because 
imitation does not require them to process grammatical structures at a deep enough level 
to learn the underlying pattern(s) (J. Evans, personal communication, June, 2012). 
Recasting children's ungrammatical utterances is effective if the interventionist and other 
adults in the environment are able to provide exemplars at a high enough rate (Proctor-
Williams & Fey, 2007). Providing a high enough recast rate throughout the daily routine 
can be challenging, however. Also, it can be difficult to teach other adults in children's 
lives to use a high recast rate in conversational language.  
Structural priming (Leonard et al., 2000, 2002) is a delayed imitation technique 
that has shown promise in a few, well-controlled studies of language elicitation with 
children who speak non-mainstream dialects of English and children with SLI (e.g., Bass, 
2007). Structural priming is readily embedded in children's picture books or other 
pictures showing the actions of several characters. The adult provides the prime for the 
targeted grammatical structure, asks about another character, and provides the child with 
15 
 
an opportunity to produce a novel utterance containing the targeted grammatical form  
(e.g., “The boy is running. What about the girl?”). Leonard et al. (2000, 2002) used this 
elicitation technique successfully with copular and auxiliary forms of BE and DO with 
children with SLI. When provided with a copular prime, children were able to use the 
copula in their novel utterances with 42% accuracy. A slightly higher level of accuracy, 
66%, was found for children's use of auxiliary constructions following auxiliary primes. 
Bass (2007) used structural priming to successfully teach contrastive dialect constructions 
to high-density speakers of African American English (AAE). Seven typically-
developing children and one child with language impairment served as participants. 
Using a single-subject multiple baseline design across behaviors and participants, she 
demonstrated structural priming could be extended to third person singular, regular past 
tense, negation, and Wh-question formation. Participants were able to learn the Standard 
American English (SAE) structures and generalize them to novel contexts, including 
story retellings.  
Three children received treatment on negation and Wh- questions over the eight 
weeks of active instruction. Both of these structures require verb head movement in SAE 
to be grammatically correct. Experimental control was lost for regular past tense forms 
for all three participants and there was a trend suggesting lost experimental control for 
third person singular forms. In SAE, third person singular and regular past tense forms 
are morphophonological in nature. That is, these forms generally require manipulation of 
phonological aspects as well as grammatical. Frequently, the addition of the bound 
morphemes creates complex word-final consonant clusters in SAE which do not occur in 
the morphophonology of AAE. Importantly, there was no loss of experimental control for 
16 
 
the remaining participants who did not receive intervention on both structures that require 
verb head movement. The loss of experimental control for the three participants who 
received training on negation and Wh-questions suggests the presence of cross-domain 
effects (i.e., when intervention in one language domain causes changes in another without 
direct intervention in the second domain). Cross-domain effects will be described in 
greater detail below. 
Children with Speech Sound Disorders 
 Estimates indicate that approximately 10% of all first-grade children demonstrate 
speech sound disorders (SSD) severe enough to warrant intervention. Children who 
demonstrate SSD may have difficulty with articulatory placement (articulation disorder) 
or may have difficulty with knowing how and/or when to produce both consonant and 
vowel sounds of the ambient language (phonological disorder). Articulation disorders 
generally are distortions of target phones, such as lisps. The person with an articulation 
disorder generally understands how and when to produce the target phone, but has 
difficulty producing the sound fully correctly. Articulation disorders may be organic (i.e., 
known etiology) or functional (i.e., unknown etiology) in nature. An example of an 
organic etiology is cleft lip and/or palate. Because the oral structures are affected by the 
extent of the cleft, the person's ability to articulate certain sounds or manner classes of 
sounds may be severely constrained (e.g., it may be difficult for the individual to build up 
enough inter-oral pressure to produce the bilabial plosive consonants). Individuals with 
functional articulation disorders may demonstrate lateral/frontal distortion of the sibilants 




 In contrast, individuals with phonological disorders may not know how or when 
to produce sounds that are excluded from their speech sound systems and/or not produced 
in all word positions in the ambient language. Children with phonological disorders may 
or may not have the same level of linguistic knowledge as their typically developing 
peers. Some sounds of the ambient language may be excluded completely from these 
children's phonetic and phonemic inventories (i.e., these sounds are 'unknown'). They 
also may not be stimulable (i.e., able to imitate) for these unknown sounds. Children are 
said to have least phonological (linguistic) knowledge of sounds that are unknown within 
their systems and for which they are not stimulable. It is possible for children to have 
partial or incomplete knowledge of the phonological system of the ambient language. In 
this case, they may use the phone or phoneme in some consonant-vowel combinations or 
in some word positions, but not all permissible combinations of the ambient language. 
Children also can demonstrate partial linguistic knowledge by being stimulable for the 
sounds they produce in error. Children with phonologically-based SSDs demonstrate 
error patterns in their single-word, phrasal, and conversational level speech. The most 
frequently observed error patterns consistent of substitution of easier to produce phones 
for more difficult to produce sounds of the ambient language (e.g., the glide [w] for the 
liquids /r, l/). 
 Treatment for phonological SSDs ranges from teaching from a developmental, 
bottom-up approach to teaching from a non-developmental, top-down approach. For the 
purposes of this study, the focus of the following discussion will be on the non-
developmental, top-down approaches. These approaches were specifically designed for 
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children with severe-profound phonological SSDs. Consequently, they are very likely to 
be appropriate for use with children with DS. 
 Developed by Gierut in the late 1980s and early 1990s, Maximal Oppositions was 
one of the first intervention approaches to address childrens' speech sound error patterns 
from a non-developmental perspective. This approach evolved from earlier generative 
phonological theories. Information about children's productive phonological knowledge 
is collected through use of standardized articulation tests with additional stimuli. 
Stimulability information also is collected. Initial possibilities for treatment targets are 
selected from those phones which are excluded from children's phonetic inventories (i.e., 
inventory constraints) and which also preferably are non-stimulable. Final treatment 
targets are chosen by selecting two excluded phones that differ by the greatest number of 
distinctive features (i.e., the two phones are maximally opposed). Treatment targets are 
then embedded into novel CVCV nonsense words as the word-initial consonant. The 
second consonant is chosen from known sounds correctly produced by each child across 
all permissible word positions. The first and second consonants are the same in both 
novel words so that the pair rhymes. The nonsense words are introduced to children as 
the names of characters in a storybook so each child is given the opportunity to form a 
phonological representation of the phones/phonemes without incurring interference from 
existing lexical entries. 
 Another top-down approach was developed by Williams (2000). Multiple 
Oppositions also is considered non-developmental, but intervention targets are chosen 
differently from Gierut's Maximal Oppositions. In this approach, phoneme collapses are 
determined by evaluating the error patterns children use for unknown or incorrectly used 
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target phonemes in the ambient language system. After the phoneme collapses have been 
determined, a minimum of two (preferably three) treatment targets that differ by place, 
voice, and manner from the error pattern to the greatest extent possible are chosen. 
Because children collapse all of the targeted sounds to the error pattern, it is possible to 
present multiple contrasts to the child at the same time (i.e., multiple oppositions can be 
presented). Multiple Oppositions provides the interventionist with the flexibility of 
treating sounds in different word positions. This approach uses primarily real words to 
present contrasts to children. 
 It is possible that a hybrid approach using the nonsense words from Maximal 
Oppositions combined with the multiple contrasts that differ by place, voice, and manner 
from Multiple Oppositions would be effective in facilitating phonological change. From a 
clinical perspective, such a hybrid approach is appealing because children generally have 
mastered the CVCV or CVC syllable shapes. In addition, if existing lexical entries of real 
words interfere with the formation or reformation of phonological representations, then 
using nonsense words as the delivery vehicle would ensure children have the opportunity 
to develop correct underlying representations.  
Children with Comorbid Speech-Language Disorders 
 It is well accepted among child language researchers that children who 
demonstrate unresolved speech sound disorders in preschool are at increased risk of poor 
language outcomes. Conversely, young children who demonstrate at least moderate levels 
of language impairments are at higher risk for a speech sound disorder. Children who 
exhibit both speech sound disorders and language impairments are considered to have 
comorbid disorders. Estimates indicate that 60-80% of children with SLI also 
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demonstrate a speech sound disorder severe enough to warrant phonological intervention 
(Tyler, 1997). 
 To facilitate improvement in children with comorbid disorders, several 
researchers have investigated a phenomenon known as cross-domain effects. Cross-
domain effects occur when targeting one aspect of language has an impact on an 
untargeted aspect. Most notably, morphosyntactic intervention has been shown to cause 
changes in children's underlying phonological systems. Cross-domain effects on 
phonology have been documented following morphosyntactic intervention (Tyler, 1997) 
for children with comorbid speech and language impairments and following vocabulary 
intervention in children with cleft lip and/or palate (Scherer, 1999). More recently, it 
appeared that cross-domain effects on morphophonology were present for children who 
were high-density AAE speakers following morphosyntactic instruction on SAE forms 
(Bass, 2007). 
It is unclear whether cross-domain treatments are appropriate for children who are 
not typically-developing but who demonstrate comorbid speech and language 
impairments. It also is unclear for which disorder severity level these types of 
interventions are most appropriate.  
Summary 
The purpose of this experiment was to investigate possible cross-domain effects 
on the morphosyntactic and/or phonological systems of children with Down syndrome 
using intervention techniques which have been shown to be effective with otherwise 
typically-developing children with comorbid morphosyntax and phonological deficits. A 
multiple baseline design across behaviors approach was used to determine whether 
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explicit instruction on morphosyntax or phonology had an effect on those forms as well 
as the presence of cross-domain effects. Multiple measures of morphosyntax and 
phonology were used to monitor changes in the children's systems. It was hypothesized 
that changes in the primary area of instruction would be positive and measurable. Further, 
it was hypothesized that cross-domain effects would be detectable in the untreated 
language domain. Finally, it was hypothesized that family members and/or other 
caregivers would perceive changes in children's language skills following explicit 
instruction in either condition. The specific research question to be addressed was:  
What cross-domain therapy effects were present in a sample of children with 
Down syndrome if they received equally intensive phonological therapy or 







All components and materials used in this study were approved by the University 
of Nevada, Reno Institutional Review Board. Six children with Down syndrome were 
recruited through a parental support group headquartered in a metropolitan area of the 
Intermountain Western United States. Children who met the following criteria served as 
study participants: (1) communicated through two- to three-word utterances; (2) 
demonstrated speech sound error patterns that involved at least three consonants; and (3) 
demonstrated no evidence of uncorrectable visual impairment or other physically 
disabling conditions that would interfere with the ability to participate in speech-language 
therapy tasks. By parental report, all of the children were diagnosed with Trisomy 21. 
Five of the six participants received only school-based speech-language therapy. One 
participant (P1) received additional private speech-language therapy services. 
An assessment battery was administered to determine each participant’s language 
level. Protocols in this assessment battery included the following standardized, 
commercially available measures: the core subtests of the Clinical Evaluation of 
Language Fundamentals – Preschool Second Edition (CELF-P2; Semel, Wiig, & Secord, 
2003); the Expressive Vocabulary Test – Second Edition (EVT-2; Williams, 2007); the 
BE/DO probe from the Rice Wexler Test of Early Grammatical Impairment (TEGI; Rice 
& Wexler, 2001); and the Goldman-Fristoe Test of Articulation 2 (GFTA-2; Goldman & 












EVT-2 GFTA-2 TEGI 
P1 6;10 Female CNT 69 60 CNT 
P2 6;5 Female 55 77 58 CNT 
P3 5;0 Female 55 71 <40 CNT 
P4 7;5 Female 59 73 56 
29 (BE [96]), 
33 (DO[91]) 
P5 6;3 Male 45 65 <40 
50 (BE [83]), 
100 
(DO[68])* 
P6 7;8 Female 48 75 <40 
0 (BE [96]),  
0 (DO [91]) 
Note. CELF-P2 = Clinical Evaluation of Language Fundamentals-Preschool, Second Edition; 
EVT-2 = Expressive Vocabulary Test, Second Edition, Form B; GFTA-2 = Goldman-Fristoe Test 
of Articulation, Second Edition. TEGI = Rice-Wexler Test of Early Grammatical Impairment. 
CNT = Could Not Test. * = At Criterion. Number in brackets [ ]= criterion score for TEGI. 
 
The CELF-P2 is a measure of global oral language ability. The CELF-P2 scores 
listed in the table are the Core Language Standard Scores based on each participant’s 
chronological age. The EVT-2 is a measure of expressive vocabulary and the scores listed 
are standard scores based on each participant’s age. The GFTA-2 is a measure of 
articulation ability of English consonants in word-initial, intervocalic, and word-final 
position, as well as the consonant clusters in word-initial position. The scores listed in the 
table above are standard scores based on each participant’s age and gender. The CELF-
P2, EVT-2 and GFTA-2 are based on a standard score means of 100 and a standard 
deviation of 15; standard scores between 85 and 115 are considered to be within normal 
limits. The TEGI is a criterion score based upon the participant’s age and is calculated by 
determining the number of times each child produced either BE or DO in statements 
and/or questions divided by the number of opportunities.  
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As can be seen in Table 1, participants’ global oral language skills as measured by 
the CELF-P2 fell -3SD and -4SDs below the normative means for their chronological 
ages. This level of performance is typical of young school-age children with Down 
syndrome on standardized global language protocols. The participants’ performance on 
the GFTA-2 was similar to their performance on the CELF-P2 in that participants’ 
standard scores were approximately -3SD to -4SD below the mean. This level of 
performance on the GFTA-2 is indicative of a severe-profound speech sound disorder.  
Only half of the six participants were able to complete the BE/DO probe of the 
TEGI during baseline testing. Two participants (P4, P6) performed well below criterion-
level performance on this task. P5 was an exception. He achieved a score of 100 on the 
DO probe because he used forms of DO appropriately in each of the three attempts he 
made at producing these structures. The remaining participants initially were not able to 
complete the task. P1 demonstrated some behavioral challenges that interfered with 
testing. The remaining participants did not appear to understand the task to be able to 
complete it. In contrast to their general performance on the global language measures, 
expressive vocabulary was a relative area of strength for all participants. Children’s 
performance on the EVT-2 indicated their expressive vocabulary levels were 
approximately -1.5SDs to -2.5SDs below the mean for their chronological ages.  
A language sample was elicited to determine participants' MLU in words 
(MLUw) as well as the types of grammatical structures in their morphosyntactic 
inventories. Participants participated in age-appropriate pretend play activities with the 
researcher. They were given opportunities to independently produce language structures 
but were not prompted to use any specific types of structures. Results of the language 
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sample are summarized in Table 2. Explanations and examples of the coding scheme 
used to analyze the language samples and narrative retellings are provided in Appendix 
A.  
Pre-instructional language samples indicate the participants had MLUws between 
1.36 and 2.02. Mastery of pronouns, articles, and regular plural were seen as a general 
trend among the participants. All participants with the exception of P4 used primarily 
nonfinite verb forms. Children who used irregular past tense and progressive verb forms 
demonstrated mastery of them. With the exception of P4, none of the children used 
regular past tense verb forms. P4 was the only participant who did not attempt to produce 
copula and auxiliary verb forms; however, none of the children demonstrated mastery of 
these forms. Additionally, three of six participants attempted to produce inverted 
questions, but did not demonstrate correct use of them.  
A story retelling task was elicited to determine participants' MLU in words 
(MLUw) as well as the types of grammatical structures in their morphosyntactic 
inventories in a more complex language task. Participants retold a story from Mayer's 
(2003) Frog, Where Are You? The script for the story retelling task included multiple 
opportunities to elicit inverted questions, negated statements, and regular past tense forms 
(Bass, 2007) and is included in Appendix B for the reader's convenience.  
Setting and Materials 
The study was conducted at the University of Nevada, Reno Speech and Hearing 
Clinic. All assessment and therapy sessions took place in one of the specially-designed 
treatment rooms available at the clinic. These rooms were equipped with child-sized 
tables and chairs appropriate for assessment and therapy purposes. Each room also was 
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equipped with a one-way mirror that permitted observation without interrupting the on-
going session. All assessment and treatment sessions were provided through one-on-one 
interaction with the child and the researcher. These sessions were generally held while 
children were on summer vacation; therefore, with the exception of P1, no child received 
additional speech-language services. 
Morphosyntax Instructional Condition. Four participants (P1, P2, P3, and P4) 
were randomly assigned to this instructional condition. This condition used embedded 
language instruction integrated into commercially-available storybooks. Active 
participation strategies engaged children in the learning process. To facilitate the 
therapeutic process, storybooks were modified so that instructional scripts were readily 
available to the researcher. The morphosyntax scripts were similar to those developed by 
Bass (2007) and addressed either Wh-question formation or negation. These grammatical 
structures were taught through the use of structural priming (Leonard et al., 2000, 2002). 
Each structure was introduced after participants assigned to this condition demonstrated 
low baseline levels of performance. Each script was designed to be as interactive as 
possible; narrative comprehension/prediction and labeling questions were interspersed 
throughout the scripts in addition to the targeted grammatical structures. 
All scripts presented information in the active verb voice to simplify processing 
demands. Children actively participated in intervention sessions by responding to 
modeled answers, had the opportunity to practice the targeted grammatical structure(s), 
and had time to respond to the researcher's questions. One book was presented during 
both therapy sessions held each week. The books contained fully developed story  
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 P1 P2 P3 P4 P5 P6 
MLUw 1.67 1.97 1.41 1.36 2.02 2.01 
NF 100% (15/15) 92% (11/12) 67% (2/3) -- 100% (14/14) 88% (8/9) 
SVA -- -- -- 100% (1/1) -- 100% (2/2) 
COP/AUX 42% (5/12) 33% (1/3) -- -- --  57% (4/7)  
COP/AUX INV -- --  -- -- -- -- 
PROG -ING -- 100% (1/1) -- -- 100% (1/1) -- 
PAST -- -- -- -- -- -- 
IRREG PAST 100% (3/3) -- -- -- 100% (1/1) 100% (2/2) 
PLURAL 100% (3/3) 75% (3/4) 100% (1/1) 100% (1/1) 100% (2/2) 100% (2/2) 
POSS -- -- -- -- -- -- 
ART 27%(3/11) 100% (6/6) 33% (1/3) -- 100% (2/2) 100% (14/14) 
PREP -- 100% (2/2) -- 100% (1/1) 100% (5/5) 67% (2/3) 










ZSVA 100% (2/2) 100% (5/5) -- -- -- -- 
ZCOP/AUX 58% (7/12) 67% (2/3) 100% (2/2) -- 100% (4/4) 43% (3/7) 
ZCOP/AUX INV 100% (4/4) 100% (1/1) 100% (1/1) -- -- -- 
ZPROG -- -- -- -- -- -- 
ZPAST -- -- -- 100% (2/2) -- -- 
ZIRR PAST -- -- -- -- -- -- 
ZPLURAL -- 25% (1/4) -- -- -- -- 
ZPOSS -- -- -- -- 100% (2/2) 100% (1/1) 
ZART 73% (8/11) -- 67% (2/3) -- -- -- 
ZPREP -- -- -- -- -- 33% (1/3) 
ZPRO -- -- 67% (6/9) -- -- 11% (1/9) 
Note. The morphosyntactic coding scheme can be found in Appendix A.
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grammars and featured topics of interest to young children (e.g., becoming lost in a store, 
getting a puppy, etc.) Feedback on participants' responses was provided throughout 
instructional sessions (e.g., “Good! You said, 'He is not hungry'”). Children were 
provided with a minimum of 10-15 opportunities to practice the targeted structure within 
each reading of each storybook. An example of scripts targeting negation and Wh-
question formation are provided in Appendix C. 
Phonological Instructional Condition. Two participants received this condition 
(P5, P6). It was expected that children receiving this condition would not be stimulable 
(i.e., able to imitate) many of the sounds excluded from their phonetic inventories, 
making those sounds primary candidates for intervention using the linguistically-based 
intervention approaches. For the children assigned to this treatment condition, the largest 
phoneme collapse was determined. From the phoneme collapse, three unknown, non-
stimulable target phonemes were selected for intervention. These phonemes differed from 
the error pattern by place, voice, and manner of production to the greatest extent possible. 
The error pattern and the targeted phonemes were presented in nonsense words. The 
nonsense words employed a CVCV or CVC syllable shape depending on each child’s 
needs. Novel words containing the error pattern and target phonemes were presented as 
character names to facilitate the development of new lexical entries with the correct 
phonological representation of the target phonemes. Three novel word sets were used for 
each participant assigned to this condition.  
Researcher-Developed Probes. Generalization probes were administered to all 
participants to determine if changes in productive morphosyntax and/or phonology were 
present as the result of treatment. Morphosyntax probes focused on the development of 
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Wh-questions, negation of copula and auxiliary forms of BE/DO/HAVE, third person 
singular verb tense, and regular past tense forms (Bass, 2007). Phonological probes 
consisted of 20-25 real, single-syllable words that contained consonant sounds produced 
in error. This testing took approximately 10 minutes per participant. 
Experimental Design 
A multiple baseline design across behaviors was used to determine the 
effectiveness of morphosyntactic or linguistically-based phonological instruction in a 
sample of children with DS. Children were randomly assigned to the treatment 
conditions. The primary dependent variables of interest for the morphosyntactic condition 
were measures of change in inverted question formation, negation, and/or regular past 
tense verb forms. As a result of changes in targeted structures, secondary dependent 
variables of interest in children assigned to this condition were changes in their 
phonological systems. For the phonological condition, the primary dependent variable of 
interest was change in the complexity of each child's phonological system. The secondary 
dependent variables of interest were changes in productive morphosyntax, specifically 
changes in inverted question formation, negation, and regular past tense forms. The 
experimental conditions consisted of the following phases: baseline, intervention, and 
maintenance. 
Baseline Phase. Three baseline sessions were conducted during which 
participants became familiar with the instructional routine. In the morphosyntactic 
condition, children listened to storybooks without embedded structural priming and 
engaged in play-focused games with the researcher. Children assigned to the 
phonological condition also participated in three baseline sessions to become familiar 
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with the therapeutic routine. In this condition, children labeled pictures of familiar items 
to prepare for labeling the names of fictional characters used to present the phonological 
contrasts.  
Intervention Phase. Once baseline levels of performance were established, the 
instructional conditions were introduced. In the morphosyntactic condition, two 
grammatical structures were introduced in a counterbalanced fashion. Two participants 
were randomly assigned to receive instruction on Wh-questions (P1, P3) while two 
additional participants (P2, P4) received instruction on negation. These structures were 
chosen because both require verb head movement in English and do not rely as heavily 
on children's productive morphophonological skill. The morphosyntactic structure not 
targeted remained in extended baseline. 
In the phonological condition, phonological treatment targets were developed 
from sounds excluded from participants' phonetic inventories (i.e., inventory constraints). 
One participant (P5) received this intervention with the treatment targets in word-initial 
position using CVCV nonsense words. P6 received instruction on selected treatment 
targets in word-final position using CVC nonsense words. Three word sets were used to 
contrast each participant's error pattern with non-stimulable phonemes included in each 
child’s phoneme collapse. Phonological treatment targets were presented in the imitative 
phase until children were able to produce them with 70% accuracy across two 
consecutive sessions. After they reached this criterion, training continued until 90% 
accuracy spontaneously across three consecutive sessions had been reached and/or the 
study was discontinued.  
31 
 
Maintenance. No participants assigned to the morphosyntactic conditions reached 
mastery levels on the morphosyntactic probes. Consequently, no treated structures moved 
into the maintenance phase. In the phonological condition, children's ability to produce 
phonemes for which they had reached the 90% accuracy criterion spontaneously was 
monitored for maintenance. No further intervention was provided for those phones; 
however, assessment continued until the study ended. 
Procedure 
Following receipt of IRB approval for the study, the comprehensive assessment 
battery was administered to each participant individually before initiation of the baseline 
phase of treatment to determine if she/he met the participant selection criteria. 
Administration of the assessment battery required approximately 1½ hours per participant 
and was completed over two to three one-on-one sessions with the researcher. When the 
assessment battery data were collected, the baseline phase of instruction began. Three 
baseline sessions also were completed with each participant to ensure his or her 
phonological and morphosyntactic skills remained stable. During this phase, children in 
both conditions also became familiar with the therapeutic process specific to their 
assigned condition.  
From the baseline sessions in both conditions, participants were familiar with the 
types of activities expected of them during the instructional sessions. In the 
morphosyntactic instructional condition children were engaged with structural priming 
embedded into storybooks. The researcher provided feedback on children's responses at 
appropriate points during each script (e.g., “Way to go! You said, 'Which one do you 
want?' What did he tell you?”). The researcher also used nonverbal forms of praise such 
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as high fives and thumbs up to reinforce on-task behavior. General verbal feedback 
concerning participation also was permissible (e.g., “I like the way you're working!”). 
In the phonological instructional condition, children were asked to produce 
nonsense words containing each child's specific phonological treatment targets. The 
nonsense words were introduced as the names of fictional characters, and thus were 
intended to become new lexical entries. The researcher provided feedback concerning the 
accuracy of productions to better facilitate correct productions of the targeted phonemes.  
Procedural Fidelity 
Instructional sessions were intermittently videorecorded to permit fidelity checks. 
Fidelity data were gathered on 25% of intervention sessions. Observations were designed 
to determine quality of child responses to opportunities to respond to the embedded 
structural primes or to the phonological word sets. A trained undergraduate research 
assistant conducted the fidelity checks. Fidelity ratings ranged between 17% and 100%, 
depending on children’s engagement or willingness to participate in the daily 
instructional sessions. 
Social Validity 
A survey was distributed to family members to determine their perceptions of the 
effectiveness of the instruction their child received. It was expected that family members 
would be able to detect changes in productive morphosyntax if their child received that 
condition or changes in intelligibility if their child received phonological instruction.  
Data Collection, Scoring, and Analysis 
Standardized tests were scored according to the established protocols outlined in 




 Researcher-made generalization probes for both instructional conditions were 
administered to all participants every three intervention sessions. Children's responses on 
these probes were transcribed othographically and/or phonetically as appropriate. Probe 
sessions were audiorecorded to permit further analysis and second scoring for reliability 
purposes. During administration of the probes, participants received no feedback 
concerning the accuracy of their responses.  
Improvement Rate Difference (IRD; Parker, Vannest, & Brown, 2009) was used 
to measure the extent of phonological and/or morphosyntactic learning across the 
instructional conditions. In addition, IRD was used to provide a measure of effect size. 
IRD can be used with visual analysis techniques like percentage of non-overlapping data 
(PND; Scruggs & Mastropieri, 1998) to provide a qualitative measure of the 
meaningfulness of behavioral change. IRD was calculated by determining the 
improvement rate (IR) of the baseline and instructional conditions. The IR was defined as 
the number of data points that improved over baseline levels divided by the total number 
of data points. The IRD was defined as the improvement rate observed in the 
instructional phase(s) minus the improvement rate of the baseline phase (IRT-IRB = IRD). 
An IRD of at least .50 was desirable; IRDs of less than .50 were considered small and 
questionable. For the purposes of this study, IRD was calculated using the percentage of 
correct productions of the targeted structures/sounds from the daily instructional data. 
Reliability 
In addition to daily data collected during instructional sessions, primary coding 
was completed during administration of the researcher-developed probes. To ensure 
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reliability in coding and scoring, intra-rater and inter-rater reliability were calculated. To 
be considered reliable, both types of reliability were required to be at least 80% across 
point-to-point comparisons. Twenty-five percent of probe data was coded and scored by 
both the researcher (intra-rater reliability) and a trained second research assistant (inter-
rater reliability). Intra-rater reliability was calculated to be 99%. Inter-rater reliability was 
97% across point-to-point comparisons.  
Inspection of the examiner's manuals for the standardized protocols revealed the 
following measures of internal consistency: For the PPVT-4 and EVT-2, Cronbach's 
alpha coefficient and test-retest reliability were reported. Cronbach's alpha coefficients 
ranged from .93-.98 and test-retest reliability coefficients ranged from .91-.93 for the 
PPVT-4. For the EVT-2, Cronbach's alpha ranged from .90-.98 and test-retest reliability 
coefficients ranged from .77-.90. For the CELF-P2, Cronbach's alpha coefficients 
averaged .78, .83, and .82 for the Sentence Structure, Word Structure, and Expressive 
Vocabulary subtests respectively, and .90 for the Core Language Standard Score. Test-
retest reliability coefficients were available for the TEGI. Test-retest reliability was 
established using scores from 106 children. Correlation coefficients ranged from .37 




CHAPTER THREE  
RESULTS 
The primary research question investigated in this study was: What cross-domain 
therapy effects were present in a sample of children with Down syndrome if they received 
equally intensive phonological therapy or morphosyntactic therapy? Results were 
primarily analyzed by graphing results from outcomes from the morphosyntactic and 
phonological probes, and tracking session-to-session changes in production of targeted 
structures or sounds. Pre- and post-language samples and narrative retellings of the same 
story provided generalization measures of change within children’s language systems 
following instruction. Re-administration of the BE/DO probe from the TEGI also was 
used as a measure of system-wide morphosyntactic change given a structured task.  
For the reader’s convenience, results for each participant will be discussed in turn. 
Pre-instruction system-wide data initially will be presented followed by the instructional 
probe graphs. Finally, post-instructional generalization data will be presented. 
Participant 1 
 Participant 1 (P1) was randomly assigned to the morphosyntactic instructional 
condition. She received instruction on Wh-questions over the course of the study. Prior to 
engaging in the instructional sessions, P1’s MLUw was 1.68. She was not using verb 
head inversion to ask any type of question prior to instruction; rather, she relied on 
intonation. She also demonstrated difficulty with subject-verb agreement and correct use 
of articles. The majority of her verbs were non-finite (i.e., untensed) forms. It should be 
noted she correctly used irregular past tense. The reader is referred to Table 2 (p. 27) for 
a summary of the morphosyntactic patterns in P1’s oral language. 
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 Further, P1 demonstrated several phonotactic constraints and speech sound error 
patterns that interfered with her ability to be understood by others. Prior to the initiation 
of the morphosyntactic instruction, P1’s overall intelligibility was judged to be 
approximately 50% to unfamiliar listeners. A phonetic inventory based upon a two-time 
occurrence criterion was compiled from P1’s productions from the EVT-2 and GFTA-2. 
Place-voice-manner error patterns and/or other phonotactic constraints were analyzed.  
 








     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f  v   θ     s  z   ʃ                    h 
                                 tʃ  dʒ 
                             l          r 
     w                                j 
Independent Phonological Analysis 
Inventory Constraints ð (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: [θ, tʃ] only occurred word-initially; did not 
produce [p, t, z] 
Sequence Constraints  Word-Initially: /l/ and /r/ clusters emerging. Used clusters 
correctly with ~50% accuracy. When produced incorrectly, used 
epenthesis [ə]. /w/ clusters also produced incorrectly; may be 
related to complimentary distribution of [w] in /l/ and /r/ clusters 
so /w/ not available for use in target clusters.  
PVM Error Patterns Word-Initial: primarily voicing errors   
 
As can be seen in Table 3, P1 had a relatively complete phonetic inventory with 
the exception of her exclusion of [ð]. However, she demonstrated a number of positional 
and sequence constraints. P1 did not produce [p, t, z] word-initially, however, she did use 




With regard to sequence constraints P1 demonstrated emerging knowledge of /l/ and /r/ 
clusters, which she used correctly in approximately 50% of opportunities. In 
opportunities where she produced these clusters incorrectly she used epenthesis, inserting 
schwa [ə] between the consonantal members. Errors also were seen in productions of [w] 
clusters. This may have been caused by complimentary distribution, where P1 used [w] in 
/l/ and /r/ clusters so this sound was not available for production of /w/ clusters. 
 P1 demonstrated numerous phoneme collapses prior to the initiation of the 
morphosyntactic instruction. The largest phoneme collapses from which the phonological 
probe list was developed are presented in Figure 1. 
         Word-Initial           Intervocalic           Word-Final 
d d   d d   s s 
t    t    z 
ð 
   w w    z z 
 s s    r    s 
 z          
       Ø t  
r r         s 





Figure 1. Pre-instructional phoneme collapses by word position for P1. 
 
Results for the morphosyntactic generalization probes for P1 are plotted in Figure 
2. Changes in four grammatical structures were tracked in these probes: Wh- questions; 



























































As can be seen in Figure 2, P1 did not perform well on the weekly 
morphosyntactic probes. The task may have been too structured and/or response 
expectations were not clear to her. These issues were observed across participants and 
will be revisited in the discussion section. 
P1’s phonological probes are plotted in Figure 3. P1 received no formal 
instruction regarding correct phonological production over the course of the study. Also, 
per parental report, the focus of P1’s additional speech-language therapy was on 
developing receptive rather than expressive language skills. The gains in the phonological 
data demonstrate clear upwards trend in accuracy of production on all sounds monitored 
following formal introduction of the morphosyntactic instruction. 
Daily instructional data are plotted graphically in Figure 4 (p. 41). Data tracked 
included the percentage of imitative and spontaneous inverted questions and P1’s 
spontaneous use of grammatically complete sentences. 
As can be seen in the figure, P1 demonstrated gains in spontaneous and imitated 
production of inverted questions once the instructional phase began. She demonstrated 
steady gains in spontaneous and imitative productions. Interestingly, her use of 
grammatically complete statements increased as she demonstrated more consistent 
spontaneous use of inverted questions. As mentioned previously, P1 occasionally 
exhibited some behavioral challenges that interfered with her participation within 
individual sessions. These sessions are represented by line breaks in the instructional data 











































[nasal + stop] word-finally

















Figure 4. Change in targeted grammatical structure by instructional session for P1. Spontaneous inverted 
questions are represented by the solid green squares. Imitative inverted questions are represented by the 
solid black triangles. Grammatically complete statements are represented by the open circles. To the left of 
the solid vertical line are baseline data; instructional data are to the right. Line breaks in the instructional 
data represent missing data.  
 
 
 As a measure of effect size, Improvement Rate Difference (IRD, Parker et al., 
2009) was calculated for the use of spontaneous inverted questions. IRD is calculated by 
subtracting the Improvement Rate in baseline from the Improvement Rate of the 
instructional phase(s) (IRT-IRB = IRD). An effect size of at least .5 was desirable. For P1, 
IRD was calculated to be .923 (12/13) – 0 (0/3) = .923, or a very large effect size. Daily 
treatment data for P1 were above baseline performance in 12 out of 13 sessions. The 
Instructional Session

































large effect size suggests the instruction was effective in increasing her use of 
grammatically correct questions and statements. 
 Pre- and post-instructional language samples were collected from P1 as a measure 
of system-wide morphosyntactic change as a result of participation in the study. The 
language samples were elicited through pretend play activities. A story retelling task was 
elicited to determine P1’s MLUw as well as the types of grammatical structures in her 
morphosyntactic inventories following instruction on Wh-questions. The script for the 
story based on Frog, Where Are You? can be found in Appendix B. Results of P1’s pre- 
and post-instruction language samples and the story retelling are presented in Table 4. As 
can be seen in the table, P1 increased her MLUw from 1.67 to 2.35 in the language 
sample and from 2.85 to 3.43 in the narrative sample. P1 increased her correct use of 
copula and auxiliary verb forms from pre- to post-testing. In addition, she used more 
grammatically correct inverted questions. She increased her correct usage of progressive 
verb forms and subject-verb-agreement, while adding use of regular past tense forms. She 
continued to demonstrate difficulties with articles, prepositions, and correct pronoun 
forms (e.g., P1 tended to use the objective pronoun for the subjective pronoun, such as 
using him instead of he). The post-instructional narrative sample indicated P1 used a 
wider variety of morphosyntactic structures, albeit not always correctly. However, the 
incorrect structures tended to be more complex than those she used prior to her 
participation in the instructional sessions. For the reader’s convenience, a summary of 






























 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 1.67 2.35 2.85 3.43 
NF 100% (15/15) 100% (34/34) 100% (2/2) 100% (5/5) 
SVA -- 100% (1/1) -- 57% (4/7) 
COP/AUX 42% (5/12) 95% (21/22) 100% (5/5) 71% (5/7) 
COP/AUX INV -- 100% (1/1) -- 100% (1/1) 
PROG -ING -- 100% (6/6) 100% (3/3) 86% (6/7) 
PAST -- 100% (2/2) -- 67% (2/3) 
IRREG PAST 100% (3/3) 100% (6/6) 100% (3/3) 100% (8/8) 
PLURAL 100% (3/3) 100% (5/5) 100% (2/2) 100% (2/2) 
POSS -- 100% (3/3) -- -- 
ART 27%(3/11) 88% (7/8) 100% (15/15) 82% (9/11) 
PREP -- 100% (12/12) 100% (17/17) 100% (16/16) 










ZSVA 100% (2/2) -- 100% (1/1) 43% (3/7) 
ZCOP/AUX 58% (7/12) 5% (1/22) -- 29% (2/7) 
ZCOP/AUX INV 100% (4/4) -- -- -- 
ZPROG -- -- -- 14% (1/7) 
ZPAST -- -- -- 33% (1/3) 
ZIRR PAST -- -- -- -- 
ZPLURAL -- -- -- -- 
ZPOSS -- -- -- -- 
ZART 73% (8/11) 12% (1/8) -- 18% (2/11) 
ZPREP -- -- -- -- 
UPC -- 1% (1/69) -- 6% (1/16) 
Note. The morphosyntactic coding scheme can be found in Appendix A. 
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The BE/DO subtest from the TEGI (Rice & Wexler, 2001) was used as a measure 
of system-wide morphosyntactic change following participation in the study. While 
administration of this subtest was attempted at several points during administration of the 
pre-instruction assessment battery, P1was not able to complete the task. However, 
following instruction, P1 was able to complete this subtest. Although her performance 
still fell below the criterion-level for her age, she was able to correctly produce several 
spontaneous and grammatically correct statements and questions during the second 
administration.  
The TEGI’s criterion score is based upon the participant’s age. The criterion score 
is essentially a percentage of correct usage of either BE or DO in statements and 
questions. As can be seen in Table 5, P1 was able to correctly produce 54% of statements 
and questions on the BE/DO probe without support and/or feedback from the researcher 
following instruction. While her post-instructional performance did not reach the pre-set 
criterion level, it does represent a large improvement in production of grammatically 
correct statements and questions in her spontaneous language.  
 
Table 5. P1’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 

















 The GFTA-2 was used as a measure of system-wide change in speech sound 
production. Again, P1 received no instruction concerning correct phonological 
production over the course of the study. However, she showed marked improvement in 
her consonant production at the single-word level as demonstrated by the increase in the 
calculated standard score on the GFTA-2. Scores for the GFTA-2 are based upon a 
standard score means of 100 and a standard deviation of 15.  
There was a marked improvement in P1’s ability to correctly produce the 
consonant sounds of English from the beginning to end of the study. Prior to her 
participation, P1 achieved a standard score of 60 on the GFTA-2. She demonstrated a 
severe-profound speech sound disorder characterized by several inventory, positional and 
sequence constraints as well as substitution patterns (see Figure 1 and Table 3). Over the 
course of the study, P1 demonstrated gains in her ability to produce previously unknown 
and/or non-stimulable sounds without direct instruction (see Figure 3). Further evidence 
of change in P1’s phonological system can be seen in Table 5. There was a 24-point 
standard score increase between the pre-instructional administration of the GFTA-2 and 
the post-instructional administration. P1’s post-instructional performance on the GFTA-2 
fell just below age-level expectations. 
P1’s post-instructional phonological system is provided in Table 6. As can be 
seen in the table P1 gained one consonant phone [ð], which was the only consonant 
phone missing from her system prior to receiving morphosyntactic instruction. A Place-
Voice-Manner analysis indicated she removed [ʔ] from her system as a substitution 
pattern. Positional constraints were primarily limited to fricatives word-initially. She no 
longer demonstrated sequence constraints meaning she consistently produced word-initial 
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and word-final consonant clusters with near mastery levels of accuracy for her 
chronological age.    
 








     m                       n                    ŋ 
  p  b                   t  d                 k  g    
          f  v   θ ð   s  z     ʃ                    h 
                                   tʃ  dʒ 
                              l          r 
     w                                j 
Independent Phonological Analysis 
Inventory Constraints N/A 
Positional Constraints  Word-Initially: [ð, z, ʃ] were not produced 
Sequence Constraints N/A 
PVM Error Patterns N/A 
 
Figure 5 shows P1’s post-instructional phoneme collapses. As can be seen in the 
figure, P1 demonstrated a marked reduction in the number and size of phoneme 
collapses. These phoneme collapses indicate most of P1’s remaining speech sound errors 
involved minor voicing or manner errors (e.g., substituting voiceless sounds for voiced 
targets). 
           Word-Initial          Intervocalic                               Word-Final 
d d   N/A    s s 
ð        z 
  
b  b       z z 
  ð        s 
s s       Ø t 
z        r 
ʃ  






 Participant 2 (P2) was randomly assigned to receive instruction on negation over 
the course of the study. The reader is referred to Table 2 (p. 27) for a summary of P2’s 
pre-instructional oral morphosyntactic patterns. Her MLUw was 1.97 before beginning 
the instructional sessions. She used primarily non-finite verbs. She used plural -s with 
75% accuracy and demonstrated mastery of articles, prepositions, and pronouns. She used 
the progressive verb form correctly on one occasion but did not demonstrate subject-verb 
agreement, correct use of copula and auxiliary forms, nor inverted questions. She did not 
attempt to produce regular past tense forms.  
 P2 demonstrated speech sound error patterns and phonotactic constraints which 
contributed to her extreme unintelligibility and difficulty communicating orally. Prior to 
beginning morphosyntactic instruction, P2’s intelligibility was judged to be less than 50% 
to unfamiliar listeners. Her phonetic inventory was compiled after administration of the 
EVT-2 and the GFTA-2. A Place-Voice-Manner analysis was completed to determine 
phonological error patterns operating in her system. A summary of P2’s inventory and 












     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f  v          s       ʃ                    h 
                                 tʃ   
                             l          r 
     w                                j 
Independent Phonological Analysis 
Inventory Constraints θ, ð, z, dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: [d] was produced; [g, l, ʔ] were not produced;  
Intervocalically:  [l] was not produced 
Sequence Constraints  Word-Initially: Did not use /l/ clusters. /l/ clusters produced either 
as unmarked singleton of target cluster or with epenthesis [ə]. /r/ 
clusters emerging with ~50% accuracy.  
PVM Error Patterns Word-Initially: Incorrect productions had either voicing errors or 
substitution of fricative of the same place (e.g. [t] and [d] -> [ʃ]). 
Intervocalically: Production of the glottal stop [ʔ] instead of stops 
in the bilabial, alveolar, and velar placements in the mouth.  
 
 In addition to the place-voice-manner errors, P2 also demonstrated phoneme 
collapses which contributed to her unintelligibility. These collapses are shown in Figure 
6. P2 demonstrated the largest phoneme collapses word-finally. 
         Word-Initial           Intervocalic           Word-Final 
f f   ʔ ŋ   ʔ d 
θ    t    z 
    k    l 
         r 
 
        Ø l 
        r 
 
s s 
        z 
 
        ʃ ʃ 
         s 
Figure 6. Pre-instructional phoneme collapses by word position for P2. 
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Results for the morphosyntactic generalization probes for P2 are plotted in Figure 
7. Changes for Wh-questions, negation, third person singular, and regular past tense were 
tracked in these probes. As with P1, P2 demonstrated difficulty with understanding how 
to complete this task. 
Figure 8 (p. 50) shows the results of the phonological probes for P2. She received 
no formal instruction for correct production of phonological sounds over the course of the 
study. As can be see in the figure, P2 generally demonstrated positive changes in the 
production of most speech sounds she previously produced in error as soon as formal 
morphosyntactic instruction began. Toward the end of the study, P2 demonstrated some 
reluctance to participate in the weekly phonological probes. This reluctance may have 
affected the outcomes on the phonological probes. Also, it is possible that variability in 
performance on the phonological probes may have been related to the underlying changes 
in P2’s phonological system as a result of the morphosyntactic instruction. 
 Daily instructional data are plotted in Figure 9 (p. 51). Data tracked included 
correct percentage of spontaneous and imitated productions, as well as grammatically 



















































































































Figure 9. Change in targeted grammatical structure by instructional session for P2. Spontaneous negated 
productions are represented by the solid green squares. Imitative negated productions are represented by the 
solid black triangles. Grammatically complete statements are represented by the open circles. To the left of 
the solid vertical line are baseline data; instructional data are to the right. Line breaks in the instructional 
data represent missing data.  
 
As can be seen in the figure, P2 demonstrated steady increases in production of 
imitated and spontaneous negated statements. Clear upward trends for both types of 
negated statements are visible in the figure. Additionally, her production of 





































P2 demonstrated some behavioral challenges and occasional bouts of fatigue that 
interfered with objective data collection. These sessions are indicated by line breaks in 
the instructional data. 
 Improvement Rate Difference (IRD, Parker et al., 2009) was used as a measure of 
effect size. It was calculated for the use of spontaneous negated statements. For P2, the 
IRD was calculated to be 1.0 (15/15) – 0 (0/3) = 1.0, or a very large effect size. This very 
large effect size indicates the instructional techniques likely were effective in causing the 
positive change in production of negated statements. 
 Pre- and post-instructional language samples were collected from P2 to help 
determine the extent of system-wide change as a result of participation in the study. She 
also completed a pre- and post-instructional story retelling task using the script based on 
Frog, Where Are You? to determine MLUw and analyze types of grammatical structures 
in her inventory after receiving instruction on negation. Results of P2’s pre- and post-
instructional language samples and story retelling tasks can be found in Table 8. 
 As can be seen in the table, her MLUw did not demonstrably change from the pre- 
to post- samples. Yet, she used of a wider variety of grammatical structures and more 
correct use of these novel structures. She produced more utterances with correct copula 
and auxiliary forms, copula and auxiliary inversions and subject-verb agreement. She 
also increased her correct use of plurals and regular past tense. It is possible that as she 
was attempting to produce more grammatically complete and correct statements, she 
produced shorter utterances to reduce capacity demands. 
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 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 1.97 1.86 1.52 1.50 
NF 92% (11/12) 100% (18/18) 100% (5/5) 100% (8/8) 
SVA -- -- -- 50% (1/2) 
COP/AUX 33% (1/3) 79% (11/14) -- 75% (3/4) 
COP/AUX INV --  100% (4/4) -- 100% (2/2) 
PROG -ING 100% (1/1) 33% (2/6) -- 100% (3/3) 
PAST -- 25% (1/4) -- -- 
IRREG PAST -- 100% (1/1) 75% (3/4) -- 
PLURAL 75% (3/4) 100% (4/4) -- 100% (2/2) 
POSS -- -- -- -- 
ART 100% (6/6) 92% (11/12) 67% (2/3) 100% (1/1) 
PREP 100% (2/2) 100% (7/7) 100% (3/3) -- 










ZSVA 100% (5/5) 100% (1/1) -- 50% (1/2) 
ZCOP/AUX 67% (2/3) 100% (7/7) 100% (7/7) 25% (1/4) 
ZCOP/AUX INV 100% (1/1) 21% (3/14) -- -- 
ZPROG -- 67% (4/6) -- -- 
ZPAST -- 75% (3/4) 100% (1/1) -- 
ZIRR PAST -- -- 25% (1/4) -- 
ZPLURAL 25% (1/4) -- -- -- 
ZPOSS -- -- -- -- 
ZART -- 8% (1/12) 33% (1/3) -- 
ZPREP -- -- -- -- 
ZPRO -- -- -- -- 
Note. The morphosyntactic coding scheme can be found in Appendix A. 
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 The BE/DO probe of the TEGI (Rice & Wexler, 2001) was used as a measure of 
grammatical change in a structured task following P2’s participation in the study. Prior to 
initiation of the study P2 was unable to complete this portion of the assessment battery. 
However, following instruction P2 was able to complete this protocol.  
A summary of the pre- and post-instructional administration of the TEGI and 
GFTA-2 is provided in Table 9. As can be seen in the table, at the post-instruction 
administration of the TEGI, P2 approached the criterion level on the BE portion of the 
probe at the post-instructional administration of the TEGI. She correctly produced 
copular and auxiliary forms of BE with 83% accuracy. The criterion score for her age-
level is 90. P2’s performance on the DO portion of the probe was above criterion-level. 
However, this score should be interpreted with caution as she only attempted to this 
structure on one occasion. 
 
Table 9. P2’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 
Produce * = at or above criterion. GFTA-2 = Goldman-Fristoe Test of Articulation, Second Edition. 
 
The GFTA-2 was used as a measure of system-wide phonological change 
following instruction. As a reminder, P2 did not receive any formal instruction 
concerning phonological production. She demonstrated gains in consonant production at 
the single word-level as seen in a 12-point increase in standard score following the 8-















Prior to the instruction on negation, P2 demonstrated a number of inventory, 
positional, and sequence constraints that interfered with her speech intelligibly (see Table 
7 [p. 47] and Figure 6 [p. 48]). After instruction, P2 demonstrated gains in her ability to 
produce previously unknown and non-stimulable sounds (see Figure 8 [p. 50]).  
A summary of P2’s post-instructional phonological system is provided in Table 
10. She demonstrated a marked improvement in her ability to produce most consonant 
sounds of English in all permissible word positions and in consonant clusters without 
direct phonological intervention. P2 continued to demonstrate inventory constraints 
involving the inter-dental fricatives and the voiced sibilants [z, dʒ]. 
 








     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f  v          s       ʃ                    h 
                                 tʃ   
                             l          r 
     w                                j 
Independent Phonological Analysis 
Inventory Constraints  θ, ð, z, dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: N/A 
Intervocalically: [t] is not produced 
Sequence Constraints  Word-Initially: Began to produce /l/ clusters with ~50% accuracy. 
When produced in error, used [w] or [r]. Continued to show 
marginal knowledge of /r/ clusters; used [l] instead of /r/.  
Intervocalically: N/A 
 
P2’s post-instructional phoneme collapses can be seen in Figure 10. P2 
demonstrated substantially fewer phoneme collapses following her participation in the 
morphosyntactic instruction. P2’s remaining phonological errors included substitution of 




         Word-Initial           Intervocalic           Word-Final 
d d   N/A    s s 
ð        z 
 
Figure 10. Post-instructional phoneme collapses by word position for P2. 
 
Participant 3 
 At 5;0, Participant 3 (P3) was the youngest participant. She received 
morphosyntactic instruction on Wh-questions. Table 2 (p. 27) provides a summary of 
P3’s pre-instructional oral morphosyntactic characteristics. Her pre-instructional MLUw 
was 1.41. She did not demonstrate use of any grammatical form other than plural -s 
which she used correctly on only one occasion. She attempted to produce copula and 
auxiliary forms of the verbs as well as inverted questions, but did not do so correctly 
spontaneously. 
 P3 demonstrated numerous speech sound errors and phonotactic constraints that 
interfered with her ability to communicate intelligibly with others prior to initiation of 
instructional sessions. She was judged to be 25% intelligible to unfamiliar listeners. A 
summary of her phonological system is presented in Table 11. P3’s phonetic inventory is 


















                            n                     
  p  b                 t  d                k  g   ʔ 
                         s   
                                 tʃ  
                             l          r 
     w 
Independent Phonological Analysis 
Inventory Constraints m, ŋ, f, v, θ, ð, z, ʃ, dʒ, j (words containing ʒ are not tested on 
GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: only produced [d, g, l] 
Intervocalically:  did not produce [w] 
Word-Finally: only produced [n, ʔ]; did not produce [p, b, r] 
Sequence Constraints  Word-Initially: Did not produce consonant clusters; instead 
produced stops of the same place of production as the unmarked 
member of the cluster. 
Word-Finally: Did not produce [nasal + stop] clusters; instead 
produced either a stop or an affricate. 
PVM Error Patterns Word-Initially: Produced primarily voiced stops. 
Intervocalically: Did not produce nasals; frequently did not 
produce any speech sound for intervocalic nasals. 
Word-Finally: Frequently did not produce consonants. 
 
 In addition to her speech sound error patterns, P3 demonstrated a number of 









         Word-Initial           Intervocalic           Word-Final 
b b   Ø n   Ø m 
m    ŋ    n 
f    b    ŋ 
bl    g    t 
br    s    d 
        k 
g d         g 
k         s 
kl         z 
bl         ʃ 
        l 
          r 
 d ð 
  sl       ʔ t 
  tr        k 
          r 
 
         k k 
          g 
 
Figure 11. Pre-instructional phoneme collapses by word position for P3. 
 
Results of P3’s morphosyntactic generalization probes are plotted in Figure 12. 
Changes were tracked in four grammatical structures in these probes: Wh-questions; 
negation; third person singular; and regular past tense. The results of the probes indicated 
that P3 did not perform well on this structured task. 
Changes in P3’s productive phonological ability as measured by the phonological 
probes are plotted in Figure 13 (p. 60). As with the rest of the participants who received 
morphosyntactic instruction, she did not receive feedback regarding the accuracy of her 
phonological productions over the course of the study. P3 demonstrated some behavioral 
challenges that made it difficult to administer the probes; however, as many probes as 



















































































































 Graphical plotting of daily instructional data for P3 is found in Figure 14. Daily 
data tracked correct productions of spontaneous and imitated inverted questions, as well 
as correct use of grammatically complete statements. P3 was not able to attend all 
scheduled sessions. However, P3 attended as many sessions as possible and objective 
data was obtained for these sessions. 
 
Figure 14. Change in targeted grammatical structure by instructional session for P3. Spontaneous inverted 
questions are represented by the solid green squares. Imitative inverted questions are represented by the 
solid black triangles. Grammatically complete statements are represented by the open circles. To the left of 
the solid vertical line are baseline data; instructional data are to the right. Line breaks in the instructional 































As can be seen in Figure 14, P3 made steady gains in spontaneous and imitative 
productions of inverted questions. There is an upward trend for both types of questions. 
Positive changes tended to vary by instructional session, meaning on days when she 
participated more fully she performed equally well on spontaneous and imitated 
productions. At other times, P3 did not verbally respond to the researcher, even when 
encouraged by food or desired items. However, it should be noted her production of 
spontaneous grammatically complete utterances increased as she made gains in her 
ability to produce inverted questions. This clear upward trend is visible in the figure. 
 Improvement Rate Difference was used to calculate a measure of effect size for 
use of spontaneous inverted questions. IRD is calculated by subtracting Improvement 
Rate in baseline from the Improvement Rate of the instructional phase (IRT-IRB = IRD). 
For P3 the IRD was calculated to be .750 (9/12) – 0 (0/3) = .750, or a large effect size. 
This suggests that the instructional sessions affected change in P3’s productions of 
inverted questions. 
 Pre- and post-instructional language samples elicited through pretend play 
activities were used as measures of morphosyntactic system-wide change following the 
Wh-question instruction. Pre- and post-instructional narrative retellings based on Frog, 
Where Are You? were attempted to measure differences in MLUw and types of structures 
used as a result of language instruction. Although numerous attempts were made to elicit 
the narrative retellings, they could not be obtained. 
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 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 1.41 1.86 CNT CNT 
NF 67% (2/3) 100% (14/14) -- -- 
SVA -- -- -- -- 
COP/AUX -- 90% (9/10) -- -- 
COP/AUX INV -- 89% (8/9) -- -- 
PROG -ING -- -- -- -- 
PAST -- -- -- -- 
IRREG PAST -- -- -- -- 
PLURAL 100% (1/1) 60% (3/5) -- -- 
POSS -- -- -- -- 
ART 33% (1/3) 100% (2/2) -- -- 
PREP -- 100% (1/1) -- -- 










ZSVA -- -- -- -- 
ZCOP/AUX 100% (2/2) 10% (1/10) -- -- 
ZCOP/AUX INV 100% (1/1) 11% (1/9) -- -- 
ZPROG -- -- -- -- 
ZPAST -- 100% (1/1) -- -- 
ZIRR PAST -- -- -- -- 
ZPLURAL -- 40% (2/5) -- -- 
ZPOSS -- -- -- -- 
ZART 67% (2/3) -- -- -- 
ZPREP -- -- -- -- 
ZPRO 67% (6/9) 3% (1/30) -- -- 
Note. The morphosyntactic coding scheme can be found in Appendix A. CNT = Could Not Test.
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The data for the language samples in Table 12 show that P3 increased her MLUw 
from 1.41 to 1.86. There was a large increase in correct productions of auxiliary and 
copula verb forms in statements, as well as inversion of these verbs to form yes/no 
questions. She used plural –s more, though not always correctly. Finally, she 
demonstrated increases in her use of articles, prepositions, and pronouns. 
Results of the pre- and post-instructional administrations of the TEGI and GFTA-
2 are presented in Table 13. P3 was not able to complete the BE/DO probe of the TEGI 
prior to participating in the instructional sessions. Multiple attempts were made at the 
administration of this subtest by the researcher to no avail. However, P3 was able 
complete this portion of the TEGI after completion of the instructional phase. Although 
her performance did not meet criterion for age expectations she did participate and 
provided responses. Most of her responses were one-word in length, and thus unscorable. 
As can be seen in Table 13, P3 attempted to produce BE in statement or question form 
with 0% accuracy; however, she only attempted this structure one time. She did not 
attempt to produce DO in question or statement form.  
 
Table 13. P3’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 
Produce * = at or above criterion. GFTA-2 = Goldman-Fristoe Test of Articulation, Second Edition. 
 
 
 P3 made marked gains on the GFTA-2 without direct phonological intervention. 
Prior to the receiving instruction on inverted questions, P3 achieved a standard score of 















system. After receiving instruction in inverted questions, P3 achieved a standard score of 
51 on the GFTA-2, an increase of at least 11 standard score points.  
Table 14 summarizes P3’s post-instructional phonological system. 
 








      m                   n                     
  p  b                 t  d                k  g   ʔ 
                 f       s                            h 
                                 tʃ dʒ 
                             l        r 
     w                              j 
Independent Phonological Analysis 
Inventory Constraints ŋ, v, θ, ð, z, ʃ (words containing ʒ are not tested on GFTA-2 or EVT-
2) 
Positional Constraints  Word-Initially: only produced [b, f, l] 
Intervocalically: only produced [m]; did not produce [n, p, r, w] 
Word-Finally: only produced [s]; did not produce [m, g, f] 
Sequence Constraints  Word-Initially: Began to produce /r/ clusters with ~30% accuracy. 
When produced in error, used stops. Continued to use stops for 
/l/, /w/, /s/ clusters. 
Word-finally: Began to produce [nasal+stop] clusters with ~50% 
accuracy. When produced in error, used either the stop or the 
nasal singleton.  
PVM Error Patterns Word-Initially: Produced primarily voiced stops. 
Intervocalically: Produced voiceless and voiced stops for 
fricatives. 
Word-Finally: Frequently did not produce fricatives. 
 
As Table 14 shows, P3 added four consonants to her phonetic inventory. She also 
decreased the number positional constraints and sequence constraints. She continued to 
produce stops in place of fricatives and liquids, but eliminated a number of other PVM 
error patterns, namely the frequent use of the glottal stop as a substitution pattern. It 
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should be noted that observed PVM error patterns appear to have been related to P3’s 
attempts to produce multisyllabic words at post-testing.  
 Figure 15 shows the post-instructional collapses for P3. As can be seen, P3 
decreased the number phoneme collapses in her system. The reader is referred to Figure 
11 (p. 58) for her pre-instructional phoneme collapses. 
  
         Word-Initial           Intervocalic           Word-Final 
b b   Ø ŋ   Ø m 
m    l    ŋ 
f    r    t 
        f 
        s 
        z 
d d        l 
θ        r 
s         
st       k k 
          g 
 
         t t 
          r 
 
Figure 15. Post-instructional phoneme collapses by word position for P3. 
 
Participant 4 
 Participant 4 (P4) received instruction on negation during the study. Her pre-
instructional MLUw based on a language sample elicited through pretend play activities 
was 1.36 (see Table 2 [p. 27] for a complete summary). Her oral language system was 
characterized by mastery of subject-verb agreement, plurals, prepositions, and pronouns. 
She attempted to produce past tense verb forms, but did not do so correctly. She did not 
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attempt to produce any other overtly tensed verb forms. It should be noted that P4 
demonstrated a reluctance to participate in the initial language battery with the 
researcher. This reluctance may have had an impact on the language sample collected as 
part of the assessment battery; her performance may not have been reflective of her true 
oral language abilities. For P4, a better measure of her true underlying language skills 
may be her performance on the formal evaluation measures (see Table 1 [p. 23]). 
 Prior to initiation of the morphosyntactic instruction, P4 exhibited speech sound 
error patterns that interfered with her ability to communicate with others. She was judged 
to be 70% intelligible to unfamiliar listeners. A summary of her phonological system 
based on a two-time occurrence criterion based on P4’s productions on the EVT-2 and 
GFTA-2 can be seen in Table 15.  
 








     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f  v          s  z    ʃ                    h 
                                  tʃ   
                             l       r 
     w                             j 
Independent Phonological Analysis 
Inventory Constraints  θ, ð, dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Finally: only allowed [ŋ, l] word-finally 
Sequence Constraints  Word-Initially: Did not produce /l/ clusters; instead produced the 
unmarked consonant singleton or a /w/ cluster. Demonstrated 
marginal knowledge of /r/ clusters, produced with ~50% 
accuracy. When produced incorrectly, used epenthesis or the 
unmarked consonant singleton. 






 P4 demonstrated a few phoneme collapses prior to morphosyntactic instruction. 
Figure 16 provides a summary of her phoneme collapses. 
 
         Word-Initial           Intervocalic           Word-Final 
n l    N/A    Ø t 
j         r 
  
Figure 16. Pre-instructional phoneme collapses by word position for P4. 
 
Results for the morphosyntactic generalization probes for P4 are plotted in Figure 
17. Four grammatical structures were tracked for changes in these probes: Wh-questions; 
negation; third person singular; and regular past tense. P4 did demonstrate some 
generalization of her use of negations on the probes. Instruction on negation likely was 
related to the observed changes on probes the probes for this participant. P4 tended to 
overgeneralize production of negations to probes targeting other sentence forms such as 
regular past tense (e.g., Examiner: Here the boy is painting, now he is done, tell me what 
he did. P3: He did not.). 
 The phonological probes for P4 are plotted in Figure 18 (p. 70). P4 did not receive 
any formal instruction during the course of the study regarding correct phonological 






 Daily instructional data for P4 are plotted graphically in Figure 19 (p. 71). Data 
tracked included spontaneous and imitated productions of negation as well as 
grammatically complete statements. P4 was unable to consistently attend sessions during 
the study. As many data points as possible were collected. As can be seen in the figure, 
P4 demonstrated gains in spontaneous and imitated production of inverted questions once 
the instructional phase began. She demonstrated steady increases in spontaneous 
productions while also showing a corresponding decrease in use imitative productions. 
Additionally, like the other children who received morphosyntactic instruction, her 
production of grammatically complete statements increased as she began to use negated 
forms more consistently. 
 As a measure of effect size Improvement Rate Difference (IRD, Parker et al., 
2009) was calculated for P4’s use of negation. For P4, IRD was calculated to be 1.0 (9/9) 
– 0 (0/3) = 1.0, or a very large effect size. This suggests that instruction on negation was 



















































































































Figure 19. Change in targeted grammatical structure by instructional session for P4. Spontaneous negated 
statements are represented by the solid green squares. Imitative negated statements are represented by the 
solid black triangles. Grammatically complete statements are represented by the open circles. To the left of 
the solid vertical line are baseline data; instructional data are to the right. Line breaks in the instructional 
data represent missing data.  
 
Language samples were collected from P4 through pretend play activities pre- and 
post-instruction as a measure of system-wide change. A story retelling task also was 

































You? A summary of the changes in P4’s expressive language across these tasks are 
presented in Table 16. As can be seen in the table, P4 demonstrated increases in MLUw  
from pre- to post-instructional elicitations of language samples and narrative retellings. 
Her MLUw increased form 1.36 to 2.43 on the language samples and 1.86 to 2.00 on the 
narrative retellings. It should be noted that P4 was reluctant to participate in the narrative 
retelling task; the results from this task may not fully represent her abilities. From pre- to 
post-language samples P4 demonstrated gains in her use of copula and auxiliary verb 
forms and demonstrated gains in correctly inverted questions. She also used progressive 
and irregular past tense forms with greater accuracy following participation in the study. 
As measures of system-wide morphosyntactic and phonological change, the 
BE/DO probe from the TEGI and GFTA-2 were re-administered to P4 after completion 





























 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 1.36 2.43 1.86 2.00 
NF -- 75% (21/28) 100% (4/4) 100% (3/3) 
SVA 100% (1/1) -- -- 67% (2/3) 
COP/AUX -- 100% (38/38) 100% (4/4) 100% (5/5) 
COP/AUX INV -- 83% (5/6) -- 100% (3/3) 
PROG -ING -- 50% (1/2) -- 50% (1/2) 
PAST -- -- 100% (1/1) -- 
IRREG PAST -- 50% (5/10) 100% (3/3) 100% (2/2) 
PLURAL 100% (1/1) 75% (3/4) 83% (5/6) 100% (1/1) 
POSS -- -- -- -- 
ART -- 100% (34/34) 86% (12/14) 90% (9/10) 
PREP 100% (1/1) 86% (5/6) 75% (3/4) -- 










ZSVA -- -- -- 33% (1/3) 
ZCOP/AUX -- -- -- -- 
ZCOP/AUX INV -- 17% (1/6) -- -- 
ZPROG -- 50% (1/2) 100% (1/1) 50% (1/2) 
ZPAST 100% (2/2) -- -- -- 
ZIRR PAST -- 50% (5/10) -- -- 
ZPLURAL -- 25% (1/4) 17% (1/6) -- 
ZPOSS -- -- -- -- 
ZART -- -- 14% (2/14) 10% (1/10) 
ZPREP -- 17% (1/6) 25% (1/4) -- 
ZPRO -- -- -- -- 




 As can be seen in Table 17, P4 made large gains on the BE/DO probe of the 
TEGI. She exceeded age-level expectations, and produced BE in either a statement or a 
questions correctly on eight attempts. She correctly produced DO in one attempt. 
 
Table 17. P4’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 
Produce * = at or above criterion. GFTA-2 = Goldman-Fristoe Test of Articulation, Second Edition. 
 
 
Prior to participation in the study P4 achieved a standard score of 56 on the 
GFTA-2; after participation in the study she achieved a standard score of 72, a gain of 16 
standard points. Further evidence of P4’s gains can be seen by comparing her pre-
instructional phonological system (see Table 15 and Figure 16 [p. 67]) to her post-
instructional system (Table 18). Her post-instructional phoneme collapses are 
summarized in Figure 20. 
As can be seen in Table 18, P4 made gains in her consonantal production at the 
single-word level. She acquired two previously unknown and non-stimulable consonant 
phones. She also began using the consonants in her phonetic inventory in more 
permissible word positions. Prior to her participation in the negation instruction, P4 
demonstrated positional constraints involving exclusion of [l] word-initially and [l] and 
[ŋ] intervocalically. After the instructional phase P4 demonstrated a positional constraint 
only for [l]. Additionally, she decreased the number of sequence constraints, 









29 (BE [96]), 
 33 (DO [91]) 
100 (BE [96])*, 




clusters, suggesting change in her underlying phonological system. Finally, she no longer 
demonstrated place-voice-manner error patters seen prior to the instructional phase. 
Figure 20 depicts the phonological collapses remaining in P4’s system. As a 
reminder, P4 did not receive formal instruction in phonological productions. She 
demonstrated no word-final collapses, but added a collapse word-initially. 








     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ  
          f  v   θ     s  z    ʃ                    h 
                                  tʃ dʒ  
                             l        r 
     w                              j 
Independent Phonological Analysis 
Inventory Constraints ð (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: did not produce [l] 
Sequence Constraints  Word-Initially: Did not produce /l/ clusters; instead produced a 
/w/ cluster or an /r/ cluster. Demonstrated increased knowledge of 
/r/ clusters, produced with ~70% accuracy. Only produced [θr] 
incorrectly, used [fr] instead. 
PVM Error Patterns N/A 
 
 
         Word-Initial           Intervocalic           Word-Final 
d  d    N/A    N/A  
ð          
 







 Participant 5 (P5) was randomly assigned to the phonological instruction 
condition. Prior to his participation in the instructional sessions, his MLUw was 
calculated to be 2.02 from a play-based language sample. He produced a number of 
grammatically correct structures including non-finite, progressive, irregular past tense, 
and plural forms with 100% accuracy. Additionally, he demonstrated mastery of articles, 
prepositions, and pronouns. He attempted to produce copula and auxiliary verb forms, but 
did not do so correctly. He did not attempt to produce inverted questions or regular past 
tense verb forms. 
 P5 was judged to be less than 30% intelligible to unfamiliar listeners. He 
demonstrated a number of speech sound errors and phonotactic constraints at the single-
word level prior to the phonological instruction. A summary of P5’s phonological 
inventory can be found in Table 19. The phonetic inventory was based upon a two-time 




















     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ  
          f      θ      s       ʃ                    h 
  
                             l        r 
      w 
Independent Phonological Analysis 
Inventory Constraints ð, v, z, tʃ dʒ j(words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: did not produce [n, p, t, s, l] 
Word-Finally: only produced [θ]; did not produce [d] 
Sequence Constraints  Word-Initially: Did not produce /l/ clusters; instead produced the 
unmarked consonant singleton. Demonstrated minimal 
knowledge of /r/ clusters, produced correctly ~15%. When 
produced incorrectly used the unmarked consonant singleton or 
the stop of the same place of production. Did not produce /w/ 
clusters or /s/ clusters. 
Word-Finally: Did not produce [nasal+stop] clusters. Instead 
produced either the marked or unmarked consonant singleton, or 
a fricative of the same place of production as the stop.  
PVM Error Patterns Word-Initially: Voicing errors and place of production errors for 
stops and fricatives. Occasionally produced stops for fricatives. 
Intervocalically: Voicing errors; place errors for fricatives. 
Word-Finally: Frequently produced glottal stop for stops and 
fricatives or did not produce consonants. 
 
 P5 also demonstrated a number of phoneme collapses prior to receiving 









 Word-Initial           Intervocalic           Word-Final 
b b   N/A    ʔ t 
p        d 
bl        k 
br        
       t t 
        d 
g k          
s        f f 
kl         v 
         
         s s 
 ʃ f         z 
  s          
  tʃ        ʃ ʃ 
sl         tʃ  
  tr  
  sw  
 
Figure 21. Pre-instructional phoneme collapses by word position for P5. 
 To determine whether phonological instruction had an impact on his productive 
morphosyntax, the researcher-developed morphosyntactic probes were administered weekly. 
Results of the morphosyntactic generalization probes for P5 are plotted in Figure 22. Changes 
were tracked in these probes for four grammatical structures: Wh-questions, negation, third 
person singular, and regular past tense. P5 did not receive instruction regarding correct 
production of grammatical structures during the study. As can be seen in Figure 22, he did 
not demonstrate changes in production of these forms during the 8-week study. 
 P5’s performance on the weekly phonological probes is plotted in Figure 23 (p. 79). 
During administration of the phonological probes he did not receive any feedback regarding 


















































































































spontaneous productions of [θ] and [z], which corresponded with gains seen in the 
weekly instructional data. 
 Daily instructional data are plotted graphically in Figure 24. Data tracked 
included spontaneous and imitated productions of phonological targets.  
 
Figure 24. Change in targeted speech sounds for P5 over course of instruction. Closed black circles 
represent [ʃ]. Open squares represent [θ]. Green triangles represent [z]. Xs represent [dʒ]. To the left of the 
vertical solid black line is baseline. The imitative phase is represented by smaller markings; the 
spontaneous by larger. Data to the right of the vertical dashed line are maintenance.  
 
As can be seen in the figure P5 made steady gains in correct production of [θ] 
immediately following the initiation of the instructional phase. Gains also were seen in 
production of [z], which closely followed [θ]. Both of these targets reached criterion for 
transfer from the imitative to spontaneous phases within one instructional session of each 
Treatment Session

































other. This pattern was observed again as both targets met the criterion for mastery and 
moved into the maintenance phase within two sessions. P5 improved his ability to 
produce [dʒ] imitatively, but did not reach the pre-set criterion of 70% accuracy to move 
to the spontaneous phase before the end of the study. 
 As a measure of effect size, Improvement Rate Difference (IRD, Parker et al., 
2009) was calculated for each targeted phone. For P5, IRD for [θ] was calculated to be 
1.0 (14/14) – 0 (0/3) = 1.0, or a very large effect size. IRD for [z] was calculated to be 1.0 
as well (1.0 [16/16] – 0 [0/3] = 1.0). Finally, IRD for [dʒ] was calculated to be .625 
(10/16) – 0 (0/3) = .625, also a large effect size. These large effect sizes suggest that the 
phonological instruction was successful in causing the positive changes in correct 
production of targeted speech sounds for P5. 
 Pre- and post-instructional language samples were collected form P5 as a measure 
of system-wide morphosyntactic change. These samples were elicited through pretend 
play activities. Additionally, P5 participated in a narrative retelling task using the script 
for Frog, Where Are You? to measure change in MLUw and morphosyntactic inventory 
after receiving phonological instruction. The results of the pre- and post-instructional 
language samples and narrative samples are provided in Table 20. 
 As can be seen in Table 20, P5 did not demonstrate notable gains in MLUw. He 
did demonstrate use of any new morphosyntactic structures following his participation in 
phonological instruction. However, it should be noted that he maintained previous levels 





























 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 2.02 1.96 2.07 1.63 
NF 100% (14/14) 100% (10/10) 100% (10/10) 100% (11/11) 
SVA -- -- -- 43% (3/7) 
COP/AUX --  67% (2/3) -- -- 
COP/AUX INV -- 50% (1/2) -- -- 
PROG -ING 100% (1/1) -- 100% (3/3) -- 
PAST -- -- -- -- 
IRREG PAST 100% (1/1) 67% (2/3) 100% (1/1) 100% (3/3) 
PLURAL 100% (2/2) 100% (12/12) 100% (6/6) 100% (7/7) 
POSS -- 100% (1/1) 100% (1/1) -- 
ART 100% (2/2) 100% (3/3) 83% (5/6) 67% (4/6) 
PREP 100% (5/5) 100% (2/2) 100% (5/5) 100% (7/7) 










ZSVA -- 100% (1/1) 100% (3/3) 56% (4/7) 
ZCOP/AUX 100% (4/4) 33% (1/3) 100% (2/2) -- 
ZCOP/AUX INV -- 50% (1/2) -- -- 
ZPROG -- -- -- -- 
ZPAST -- -- -- -- 
ZIRR PAST -- 33% (1/3) -- -- 
ZPLURAL -- -- -- -- 
ZPOSS 100% (2/2) -- -- -- 
ZART -- -- 17% (1/6) 33% (11/6) 
ZPREP -- -- -- -- 
ZPRO -- 7% (1/15) 17% (1/6) -- 
Note. The morphosyntactic coding scheme can be found in Appendix A. 
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 To measure system-wide morphosyntactic change, the BE/DO subtest from the 
TEGI was administered pre- and post-instructionally. P5 completed this assessment 
during both pre- and post-instructional phases.  
 As Table 21 shows, P5 performed below age-level expectations during both the 
pre- and post-instructional administration of the BE portion of the TEGI. In the pre-
instructional administration, he scored above criterion on the DO component; however, 
he only produced this structure one time. In the post-instructional administration he did 
not produce DO in either statements or questions. 
 
Table 21. P5’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 
Produce * = at or above criterion. GFTA-2 = Goldman-Fristoe Test of Articulation, Second Edition. 
 
 
 The GFTA-2 was re-administered as an additional measure of system-wide 
change. P5 received instruction specific to speech sound errors. Marked improvement can 
be see in his performance on the GFTA-2 as a result of instruction. In contrast to his 
performance on the TEGI,  P5’s performance on the post-instructional GFTA-2 further 
substantiates the gains he made as a result of receiving phonological instruction. He 
achieved a standard score of < 40 on the pre-instructional administration. On the post-
instructional administration he gained at least 15 standard points and achieved a standard 










50 (BE [83]) 








Further evidence of the degree of change in P5’s post-instructional phonological 
system can be seen in Table 22. 
 








     m                    n                    ŋ 
  p  b                 t  d                k  g    
          f  v   θ     s  z      ʃ                 h 
                                    tʃ 
                             l       r 
      w                            j 
Independent Phonological Analysis 
Inventory Constraints ð, dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: only produced [j]; does not produce [m] 
Intervocalically: does not produce [ŋ, s] 
Word-Finally: N/A 
Sequence Constraints  Word-Initially: Did not produce /l/ clusters; instead produced the 
unmarked consonant singleton. Demonstrated minimal 
knowledge of /r/ clusters, produced correctly ~17%. When 
produced incorrectly used the unmarked consonant singleton. Did 
not produce /w/ clusters or /s/ clusters. 
PVM Error Patterns Intervocalically: Frequently did not produce consonants. 
Word-Finally: voicing errors 
  
P5 gained four consonant phones and eliminated the use of the glottal stop as a 
substitution pattern. While he increased the number positional constraints in his system 
(possibly related to the emergence of the new consonants) he decreased his use of place-
voice-manner error patterns to a few patterns less likely to cause difficulty with overall 
intelligibility. There were no changes in sequence constraints.  
A summary of P5’s post-instructional phoneme collapses is provided in Figure 25. 
P5 greatly decreased the number of phoneme collapses in his system following 
phonological instruction. The collapses that remained were primarily voicing errors. 
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         Word-Initial           Intervocalic           Word-Final 
d t    Ø  ŋ   s s 
ð     k    z 
         
Figure 25. Post-instructional phoneme collapses by word position for P5. 
 
Participant 6 
 Participant 6 (P6) was randomly assigned to the phonological instruction 
condition. Her pre-instructional MLUw was 2.01 as elicited through pretend play 
activities (see Table 2 [p. 27]). P6 attempted a number of different morphosyntactic 
forms. She demonstrated mastery of subject-verb agreements, irregular past tense, and 
plurals. She demonstrated near mastery of non-finite verbs. She produced copula and 
auxiliary verb forms in statements with 57% accuracy, but did not attempt to produce 
inverted questions. She demonstrated mastery of articles, but not prepositions, pronouns, 
or possessives. 
 P6’s pre-instructional phonological system was severely impaired. Her system 
was characterized by a number of speech sound errors and phonotactic constraints. She 
was judged to be less than 30% intelligible to unfamiliar listeners. A phonetic inventory 
based on two-time occurrence criteria was compiled from P6’s productions on the EVT-2 
and the GFTA-2. A summary of her phonological system is found in Table 23. 
 P6 omitted five consonant phones from her system [ð, v, z, tʃ dʒ]. She did not 
produce [p, t, ʔ] word-initially, but did produce them intervocalically and word-finally. 
P6 did not produce word-initial consonant clusters, instead producing consonant 














     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f       θ     s          ʃ                 h 
                                     
                             l       r 
      w                            j 
Independent Phonological Analysis  
Inventory Constraints ð, v, z, tʃ dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Intervocalically: only produced [ŋ]; did not produce [p, t, ʔ] 
Sequence Constraints  Word-Initially: did not produce /l/ clusters, /r/ clusters, /w/ 
clusters, or /s/ clusters. Instead produced marked and unmarked 
consonant singletons or [ʔ]. 
PVM Error Patterns Word-Finally: Frequently does not produce consonants 
 
 In addition to her substantially limited phonological system, P6 had a number of 
phoneme collapses, which greatly contributed to her unintelligibility to unfamiliar 




         Word-Initial           Intervocalic           Word-Final 
b b   Ø n   ʔ m 
p    k    n 
f    l    ŋ 
bl        t 
   b b    d 
ʔ s    p    θ 
 w        v 
tr   s s     r 
br    ʃ      
       ʃ s  
 Ø b        z  
  s         
         Ø t 
 s s        r  
  z          
         t t  
 m m        d   
  h          
         k k  
 j j        g   
  dʒ          
            
 k k          
  kl          
            
 w w          
  kw          
            
 d d          
  st 
 
Figure 26. Pre-instructional phoneme collapses by word position for P6. 
 
 To determine if phonological instruction resulted in cross-domain 
morphosyntactic effects, the weekly morphosyntactic probes were administered to P6. 
Changes for four grammatical structures were tracked for change in the weekly 
morphosyntactic probes: Wh-questions, negation; third person singular; and regular past 
tense. Results for the morphosyntactic generalization probes are plotted in Figure 27.  
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P6 received no instruction in morphological structures during the course of the study. 
Like P5, she did not demonstrate changes in production of these structures on the weekly 
morphosyntax probes. 
 P6’s performance on weekly phonological probes is plotted in Figure 28 (p. 90). 
P6 received no feedback on accuracy on phonological productions during weekly probes. 
She demonstrated gains in the accuracy of production of [ʃ] word-finally, which was a 
targeted phone. She did not make gains in the other phones targeted for phonological 
instruction on the generalization probes. 
 Daily instructional data for P6 is plotted graphically in Figure 29 (p. 91). Data 
were collected on imitated and spontaneous productions of phonological targets. Due to a 
variety of factors including health status, P6 was not able to attend instructional sessions 
regularly. Consequently, she was not able to participate in as many instructional sessions 
as some of the other participants. Additionally, P6 demonstrated some behavioral 
challenges that prevented her from fully participating in some of the instructional 











































































































[s] word-finally  
[ʃ] word-finally  
[z] word-finally  





Figure 29. Changes in targeted speech sound over the course of instruction for P6. Closed circles represent 
word-final [s]. Open squares represent word-final [ʃ]. Green triangles represent word-final [z]. Xs represent 
word-final [dʒ]. To the left of the vertical solid black line is baseline. The imitative phase is represented by 
smaller markings; the spontaneous by larger.  
 
 
 As can be seen in the figure, P6 demonstrated gains in her correct production of 
[ʃ] word-finally with the initiation of the instructional phase. She made steady gains in 
production of this phone and moved from the imitative to spontaneous phase over three 
instructional sessions. While she did not meet the pre-set 70% criterion-level for either 
word-final [z] or word-final [dʒ], there was some positive change in accuracy of 
production for both sounds. 
Instructional Session

































To measure effect size, Improvement Rate Difference (IRD, Parker et al., 2009) 
was calculated for the use of imitated and spontaneous phonological productions. IRD 
was calculated separately for each target phone. For word-final [ʃ], IRD was calculated to 
be 1.0 (11/11) – 0 (0/3) = 1.0, or a very large effect size. IRD for word-final [z] was 
calculated to be .454 (5/11) – 0 (0/3) = .454, or a small and questionable effect size. 
Finally, IRD for word-final [dʒ] was calculated to be .363 (4/11) – 0 (0/3) = .363, which 
also is considered small and questionable. The large effect size for [ʃ] suggests that 
change in accuracy of production of this speech sound was caused by instructional 
sessions. The data for [z] and [dʒ] are inconclusive. It is possible that P6 may have met 
production criteria for these phones had the study continued. 
 Pre- and post-instructional language samples were elicited using pretend play 
activities as a measure of system-wide change in use of grammatical structures as a result 
of phonological instruction. P6 also completed a narrative retelling task based on Frog, 
Where Are You? Pre- and post-narrative retells were gathered as a measure of change in 
MLUw and grammatical inventory. Results are summarized in Table 24 (p. 96). 
 As can be seen in the table, P6 did not demonstrate marked change in her 
productive oral language as a result of participating in the phonological instruction. Her 
MLUw increased slightly from 1.77 to 1.90 on the pre- to post-instructional narrative 
retelling. She continued to show mastery of non-finite verb forms, plurals, articles, 
prepositions, and pronouns. Additionally, she maintained use of copula and auxiliary 
forms with approximately the same level of accuracy. 
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 Pre-tx Language Sample Post-tx Language Sample Pre-tx Narrative Sample Post-tx Narrative Sample 
MLUw 2.01 1.87 1.77 1.90 
NF 88% (8/9) 100% (7/7) 100% (6/6) 100% (6/6) 
SVA 100% (2/2) 71% (5/7) -- -- 
COP/AUX 57% (4/7)  100% (3/3) -- 60% (3/5) 
COP/AUX INV -- 100% (1/1) -- 100% (3/3)  
PROG -ING -- -- 100% (1/1) -- 
PAST -- 100% (1/1) -- 100% (2/2) 
IRREG PAST 100% (2/2) -- 100% (1/1) -- 
PLURAL 100% (2/2) 100% (6/6) -- 100% (6/6) 
POSS -- 100% (2/2) -- -- 
ART 100% (14/14) 94% (15/16) 100% (8/8) 100% (4/4) 
PREP 67% (2/3) 100% (3/3) 100% (2/2) 100% (3/3) 










ZSVA -- 29% (2/7) 100% (1/1) 100% (3/3) 
ZCOP/AUX 43% (3/7) -- 100% (1/1) 40% (2/5) 
ZCOP/AUX INV -- -- -- -- 
ZPROG -- 100% (1/1) -- -- 
ZPAST -- -- -- -- 
ZIRR PAST -- -- -- -- 
ZPLURAL -- -- -- -- 
ZPOSS 100% (1/1) -- -- -- 
ZART -- 6% (1/16) -- -- 
ZPREP 33% (1/3) -- -- -- 
ZPRO 11% (1/9) 7% (1/14) -- -- 
Note. The morphosyntactic coding scheme can be found in Appendix A.  
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 The BE/DO portion of the TEGI was re-administered as measure of system-wide 
change in morphosyntactic oral productions as a result of participation in the study. P6 
completed this subtest pre- and post-instructional phase. She did not produce BE nor DO 
in statements or questions during the pre-instruction administration of the subtest of the 
TEGI. During the post-instructional administration, she performed above criterion for age 
expectations on the BE portion; however, results should be interpreted with caution 
because she only produced this verb on one occasion. She did not produce DO on the 
post-instruction administration. 
 
Table 25. P6’s performance on the pre- and post-instructional administrations of the TEGI and GFTA-2. 
Note. TEGI = Rice-Wexler Test of Early Grammatical Impairment. CNT = Could Not Test. DNP =Did Not 
Produce * = at or above criterion. GFTA-2 = Goldman-Fristoe Test of Articulation, Second Edition. 
 
 
P6 was also re-administered the GFTA-2 pre- and post-instruction for 
phonological targets (Table 25). While there was no change in standard scores on this 
protocol, there was a marked reduction in the number of errors. The number of 
consonantal errors form the raw score for this protocol. Raw scores were included for P6 
because she was the oldest participant at age 7;11 at the time of re-administration of the 
GFTA-2. Typically developing children at this age do not present with many speech-
sound errors. On the pre-instructional administration of the GFTA-2, P6 achieved a raw 
score of 50. On the post-instructional administration, she produced 39 consonantal errors, 
an increase of 11 correctly produced consonants. While she still demonstrated a severe 






GFTA-2 (Raw Score) 
Post-Instruction 
GFTA-2 (Raw Score) 
0 (BE[91]) 
0 (DO[91])  
100(BE [96])* 
DNP(DO) 
<40 (50) <40 (39) 
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 P6’s post-instructional phonological system is provided in Table 26. She gained 
four consonant phones and greatly decreased the number of sequence constraints and 
place-voice-manner error patterns in her system. The increase in positional constraints 
maybe related to the increase in the number of consonant phones in her inventory. 
 








     m                    n                    ŋ 
  p  b                 t  d                k  g   ʔ 
          f  v    ð   s  z       ʃ                 h 
                                    tʃ 
                             l       r 
      w                            j 
Independent Phonological Analysis  
Inventory Constraints dʒ (words containing ʒ are not tested on GFTA-2 or EVT-2) 
Positional Constraints  Word-Initially: did not produce [m, z] 
Intervocalically: [p, t] 
Sequence Constraints  Word-Initially: Demonstrated minimal knowledge of  /l/ clusters, 
/r/ clusters, and /w/ clusters produced correctly ~17%. When 
produced incorrectly used another consonant cluster. Did not 
produce /s/ clusters and continued to used stops instead. 
PVM Error Patterns Word-Initially: frequently did not produce fricatives 
Word-Finally: frequently did not produce liquids 
  
A post-instructional summary of P6’s phoneme collapses is provided in Figure 30. 
P6 drastically decreased the number of phoneme collapses in her system from the pre- to 
post-instructional assessment. P6 demonstrated many fewer and smaller collapses post-






 Word-Initial           Intervocalic           Word-Final 
Ø  b   N/A    ts d 
w        s 
        tʃ 
s s          
z       Ø l 
         r 
d d         
dr       s s  
          z 
 
Figure 30. Post-instructional phoneme collapses by word position for P6. 
 
Social Validity 
 Families of the participants were asked to complete a survey regarding their 
perceptions of changes they had observed in their children as a result of participation in 
the study. The survey is provided in Appendix D. They were asked 10 questions which 
they ranked using a 5-point Likert scale, with one meaning no improvement and five 
meaning great improvement. It is important to note that families were kept blind to the 
exact instructional techniques used with their children. Results are presented as averages 
in Table 27.  
 Parents rated participant’s improvement as “high” for each category. 
Interestingly, parents self-reported that the greatest areas of improvement were the 
children’s use of complete sentences at home and school (each 4.8), speech intelligibility 
(4.6) and question formation (4.5). Families’ social validity ratings match some of the 
objective findings of this study, in that changes were made across participants in sentence 
formation and speech intelligibility. It also suggests that families were able to detect the 
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same positive changes in children’s language use at home  the researcher observed in the 
clinical environment.   
 
Table 27. Average response to parental social validity survey. 
 
Parents of participants who received morphosyntactic reported their children 
made the largest gains in use of complete sentences at home and at school (5.0 each). 
This was followed closely by a reported increases in talking at school and speech 
intelligibility (4.6 each), and asking questions (4.5). Again, there is a correspondence 
between gains seen weekly data and measures of generalization for each participant in the 
clinical setting and the improvement parents reported they were seeing in the home and 
school environment. 
Parents of the children who received phonological instruction reported their 







1A) Child began talking more at home 4.5 3.0 4.0 
1B) Child began talking more at school 4.6 4.0 4.4 
1C) Child began talking more with unfamiliar 
people 
4.0 3.5 3.8 
2A) Child began using more complete sentences 
at home. 
5.0 4.5 4.8 
2B) Child began using more complete sentences 
at school. 
5.0 4.5 4.8 
2C) Child began using more complete sentences 
with unfamiliar people 
3.5 4.5 3.8 
3) Child began asking more questions 4.5 4.5 4.5 
4) Child began asking more complicated 
questions 
3.5 4.0 3.7 
5) Child began telling better or more complete 
stories 
3.5 3.5 3.5 
6) Child’s speech became easier to understand 4.6 4.5 4.6 
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with unfamiliar listeners, asking questions, and speech intelligibility (all at 4.5). Unlike 
the children who received the morphosyntatic instruction, children who received 
phonological instruction did not receive direct instruction on language forms that would 
indicate an improvement in complete sentences and/or questions. These changes were not 
seen in the data for weekly instructional sessions or measures of generalization in oral 
language. However, changes in intelligibility were seen in the data and crossed over to 
parents’ perceptions of their child’s progress outside of the clinical setting. It is possible 
that improved intelligibility allowed parents to better understand their child’s sentences 
and questions. 
Parents were provided with an opportunity to provide feedback in their own 
words regarding various aspects of the current study and its application to the 
participant’s lives at school and home. When asked: What, if any, changes have you seen 
in your child in the last 8 weeks? Parents replied that their children were more polite, 
asked Wh-questions, used more complete and complex statements, increased vocabulary, 
understood pronouns and plurals better, demonstrated more independent initiation of 
speaking, used more sounds, and increased intelligibility.  
The next question was: In your opinion, what language skills are important for 
school success? Responses included, being understood by teachers and peers, the ability 
to ask questions, be clear in their wants/needs, and ability to say the word correctly to 
avoid confusion. Another question asked: How do you think the instruction your child 
received could be improved for future implementation in clinical settings or classrooms? 
Parents suggested using books that are used as part of the classroom curriculum and 
perhaps increasing the length of the sessions.  
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Finally, the last question asked: Is there anything else you would like us to know 
about your child or their participation in the research project? Responses included 
children were excited to attend sessions, parents felt that their children’s sentence length 
and expressive language skills had improved, and that they were communicating better. 
103 
 
CHAPTER FOUR  
DISCUSSION 
The current study was a preliminary investigation into cross-domain therapy 
effects in a sample of children with DS. Specifically, the purpose of the study was to 
determine effects on other language domains if participants received equally intensive 
phonological or morphosyntactic therapy. This research was undertaken because, while 
much is known about the linguistic deficits of children with DS, few studies have 
investigated treatment efficacy in this population.  
Physical and Linguistic Characteristics of the Participants  
 The participants in this study demonstrated many of the physical and linguistic 
characteristics described by in the literature. Children demonstrated a variety of the 
physical characteristics of the disorder, including underdevelopment of the midfacial 
bones, increased or decreased space between the eyes, and wide spaces between the toes. 
They demonstrated dental and oral abnormalities. However, the manifestation and 
severity of these characteristics were as varied as the personalities of each child. 
Additionally, per parental report, most of the participants had a history of cardiac 
problems and chronic otitis media. Over the course of the study each of the children 
experienced respiratory infections or other bouts of illness that required rest for recovery.  
 It is unclear how gender-related differences contribute to language development 
in this sample of children with DS. In the current study, the only male participant (P5) 
was the second youngest participant. He also was the only participant who was the oldest 
sibling. P5’s younger, typically-developing sibling may have been helping to facilitate his 
overall language development prior to participation in the study. P5 had the highest 
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MLUw and used more morphosyntactic markers than any of the other participants prior 
to the instructional phase. 
 It has been suggested the common structural abnormalities may cause speech 
sound production difficulties leading to the characteristic decreased intelligibility in 
children with DS (Cody & Kamphaus, 1999). Several of the participants in the current 
study presented with dental and oral structure differences that had the potential to 
negatively affect consonantal speech sound production. On the other hand, research has 
suggested the impaired intelligibility of this population is caused by a disordered 
underlying phonological system (Bass, 1997; Miller, 1992; Miller & Leddy, 1998; Stoel-
Gammon, 1980). Each participant’s production of consonant speech sounds was severely 
impaired at the outset of the study. All of the children demonstrated relatively consistent, 
pattern-based speech sound errors rather than inconsistent error patterns. All participants 
showed remarkable gains in phonological/articulatory skill following their participation 
in either instructional condition. Even those children whose dental and oral structures 
were the most different demonstrated large gains in their ability to more closely 
approximate adult-like productions. The positive change in phonological skill across 
participants lead to noticeably increased intelligibility. These findings suggest that, at 
least for these participants, the majority of these participants’ speech sound difficulties 
were phonological rather than strictly articulatory in nature. Furthermore, these 
phonological difficulties appear to be amenable to change in a relatively short timeframe 
when children with DS are given appropriate levels of instruction. 
 While the participants in the current study demonstrated a degree of heterogeneity 
in linguistic development, there also were a number of similarities. Before initiation of 
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instruction, all participants primarily used short ‘telegraphic’ utterances. Their pre-
instructional MLUws ranged from 1.36 to 2.02. Previous research suggested that 
individuals with DS may learn to use shorter utterances consisting primarily of content 
words to guarantee their messages is conveyed. Findings from the current study appear to 
indicate that not only may these children have been shortening their messages to ease 
demands on expressive morphosyntactic skills, but their limited phonological skills also 
may have been a substantial factor driving the necessarily shortened utterances. As the 
children in the study increased the complexity of their individual phonological systems, 
their utterance length also increased.  
 Closer inspection of the patterns in their pre-instructional morphosyntactic 
systems revealed the participants demonstrated similar strengths and weaknesses. With 
the exception of P4, each of the participants used primarily non-finite verb forms. This 
could relate back to these children’s need for efficiency in message transmission. When 
faced with the task of trying to communicate a message that others may have difficulty 
understanding, young school-age children with DS may be better able to convey a 
message with a non-finite verb from (“I want jump!”) than with a tensed verb form (“I 
wanted to jump.”). In English, productively adding bound grammatical tense markers 
requires the ability to form word-final consonant clusters phonologically. Adding the 
bound grammatical markers also makes sentences longer. An exception appears to be 
children’s use of the irregular past tense, which the children in the study used with some 
regularity and general accuracy. However, these are more of a lexical entry because they 
need to be memorized. To ensure communicative success given their phonological 
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difficulties, children with DS may rely on the following adage: the shorter the sentence, 
the less likely low intelligibility will interfere with it. 
 When comparing for level of language production on the basis of MLU and not 
necessarily age, it appears there is some homogeneity in this population’s language 
development. While there was individual variation in the number of productions 
attempted or the exact ratio of correct to incorrect productions, the participants 
demonstrated similar difficulties with language production. All children demonstrated 
low levels of subject-verb agreement, copula and auxiliary verb use, and use of inverted 
questions.  
Considerations for Assessment of Speech and Language Skills in Children with DS 
 Previous research regarding collecting language samples from children with DS 
suggested that the type of task may influence the amount and type of utterances the 
children with DS used. McDuffy and Abbeduto (2008) found that children with DS 
produced more content and more utterances when presented with a wordless picture book 
and a narrative retelling than they did in a conversational task. On this basis, it was 
hypothesized children in the present study would produce more complex language and 
more utterances during the narrative retelling task based on Frog, Where Are You? than 
they would in the language samples collected during pretend play based activities. 
However, the MLUws for each child and the variety of morphosyntactic markers used 
were inconclusive. P1 clearly produced longer utterances in the narrative retelling than in 
the language sample. However, she produced more grammatical structures correctly in 
the language sample than she did in the narrative retelling. Two participants 
demonstrated longer, more complex utterances in the language samples than they did on 
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the narrative retellings (P2, P6). P3 did not produce a narrative in either the pre- or post- 
instructional administration of the task. She listened to the story during the second 
administration, but would not retell it. P4 demonstrated reluctance to participation in the 
narrative retelling task during both administrations. She also was hesitant during the pre-
instructional language sample, but willingly participated in the post-instructional 
language sample. P4 produced longer, more complex utterances during the pre-
instructional administration of the language and narrative samples, but the inverse was 
seen in the post-instructional administration.  P5 showed a similar pattern to P4, but he 
did not demonstrate a preference to one task of the other. Inconsistencies in length of 
utterances, complexity of utterances, and even willingness to participate in the task could 
be related to the increased processing demands required to reproduce a narrative, 
including remembering the story-line as well as the correct grammatical structure to 
produce the story. More simply, it also may have been related to individual variation and 
experience across children. 
 Based on the differences in production across children, it was important to collect 
expressive language samples across a variety of communicative environments. In 
addition, to examine the full spectrum of the children’s language abilities, the language 
samples were crucial. Participants’ performance on standardized testing measures 
provided some useful information on relative linguistic strengths and weaknesses of the 
participants; however, there is some doubt about the appropriateness of using the norms 
of these tests for children with DS. The normative data used to derive the standard scores 
for these tests may not be appropriate for application with children with DS, aside from 
the inherent challenges in using normative data developed for typically-developing 
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children. Children with DS may not respond well to the structured nature of the tasks and 
may require more feedback from a communicative partner for optimal performance. 
When considering final testing from this study, participants performed better on more 
informal tasks. These findings suggest children learned and generalized new forms of 
language even if these changes were not always reflected in the standard scores.  
 Children demonstrated difficulty with the weekly researcher-developed 
morphosyntactic probes. The extreme difficulty observed across participants may be due 
to the structured nature of the probes. The weekly probes, much like the standardized 
tests, did not allow for feedback response accuracy. Considering the challenges of 
standardized testing, the variability of the children’s language production across tasks and 
the discussion of treatment data to follow, the use of multiple measures of language 
ability with children in children with DS cannot be stressed enough. 
Changes in Speech and Language as a Result of Instruction 
 Children in both treatment conditions made demonstrable and substantial gains in 
the targeted language domain. All participants who received morphosyntactic instruction 
made gains with large effect sizes for of the targeted language structures. The increase in 
correct use of the targeted structures can be seen in the weekly instructional data. For the 
children who received phonological instruction, generally large effect sizes were seen for 
most treated sounds in the weekly data. Changes seen in the weekly data collection were 
reflected in collection of standardized testing measures, language samples, and narrative 
retellings across participants. Beyond formal and informal measures of language change, 
parents self-reported that they observed the same degree of change in language skill in 
their children at both home and at school. The social validity component is critical to 
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developing effective instructional programs because that instruction is only useful if it 
generalizes to life outside of the clinical setting.  
 Increases made on the measures that were re-administered at the end of the study 
appear to be the result of the instructional techniques used. Each participant made 
substantial gains on the standardized tests even if it was being able to complete the 
formal, standardized tasks. For both groups, positive changes were seen in the 
assessments in the language domain for which they received specific instruction.  
 One of the primary hypotheses of the current study was that children who 
received morphosyntax instruction would make gains in morphosyntax. Embedded 
structural priming (Leonard et al., 2000, 2002) was used to teach specific 
morphosyntactic structures. Children who received instruction on either Wh-questions or 
negation demonstrated large effect sizes in daily instructional data, suggesting that the 
use of structural priming had a direct, positive effect on their ability to produce these 
structures. Research has suggested that working solely at the imitative level may not be 
effective for children with language disorders because it does not require them to process 
grammatical structures at a deep enough level (J. Evans, personal communication, June 
2012). However, structural priming uses delayed imitation and has been shown to have 
good outcomes (Bass, 2007). In the current study, the structural prime was provided to 
the participants and then they were asked to generate a novel utterance with the same 
grammatical structure. Results from the weekly data suggest these children were able to 
learn to spontaneously produce the structure on which they had been trained. Increases in 
imitative productions indicate that they required some support from the researcher to 
learn novel grammatical structures. However, the fact that they made increases in both 
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morphosyntactic conditions indicates that they were not simply learning how to imitate 
questions or negated statements, but that they were learning how to apply the underlying 
structures to their own, novel utterances.  
 Children who received morphosyntactic instruction showed increases in 
performance on the standardized assessments from pre- to post-instruction. Their pre-
instructional performances on the GTFA-2 and the TEGI were similar to those of the 
children in the phonological instructional condition. Scores on the GFTA-2 were more 
than -2.5SD below the mean, indicating the presence of severe-profound speech sound 
disorders. Three of four participants in this condition (P1, P2, and P3) could not complete 
the BE/DO probe of the TEGI prior to their participation in the study. P4 completed the 
probe but scored well below criterion levels, achieving a 29 (BE) and a 33 (DO).  
 After morphosyntax instruction, each of these four participants demonstrated 
gains of 11 to 24 standard score points on the GFTA-2. These gains were also 
demonstrated in the weekly phonological probes. Each of the children made gains in 
correct production of at least two, if not all, of the tracked sounds.  
 Each of these participants also demonstrated marginal gains in performance on 
the BE/DO probe from the TEGI from pre- to post-instruction. Namely, all participants 
were able to complete the measure even if they did not always produce the target verbs. 
P1, P2, and P4 demonstrated correct use of BE on multiple occasions suggesting that they 
learned this form during the instructional phase of the study and were able to generalize it 
to the structured task of the TEGI. P1 and P3 did not attempt to produce DO structures. 
P2 and P4 each produced DO at or above criterion requirements for their age receiving a 
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score of 100. However, these scores must be interpreted carefully given the limited 
number of productions per child.  
 A few interesting points are brought to light when examining more closely the 
performance of the children who received morphosyntactic instruction on the TEGI. P2 
and P4 attempted to produce DO structures when P1 and P3 did not. P2 and P4 received 
instruction on negation, which frequently requires the use of “dummy” DO structures in 
English. P1 and P3 received instruction on inverted questions, which do not always 
require the use of “dummy” DO structures. It is possible that the focus on negated 
structures facilitated at least some generalization to the BE/DO subtest for P2 and P4.   
 The changes seen in the weekly probe data and the standardized measures of 
change in language also were seen in the pre- and post-instructional language samples 
and narrative retellings for the children who received morphosyntactic instruction. These 
children specifically showed increases in their MLUw, with the exception of P2, and 
gains in auxiliary and copular verbs, as well of inversions of these verbs. P1 made gains 
in MLUw from as low as 1.67 before instruction to as high as 3.43 after instruction in 
inverted questions. P3 made gains from 1.41 to 1.86. P4 made gains from 1.36 to 2.43. P2 
was slightly different in that her highest MLUw was seen in the pre-instructional 
language sample at 1.97; however, she used three previously unknown grammatical 
structures and increased correct use of grammatical structures that she previously 
produced incorrectly. It is possible that she produced sentences with a shorter MLUw 
because she was trying to produce more complicated structures correctly. Paralleling 
these increases in MLUw for these participants were increases in their use of 
grammatically correctly utterances seen in the instructional data collection. The children 
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each demonstrated positive changes in their production of auxiliary and copula verbs as 
well as inversions of these forms. Given that these children generally did not use these 
forms prior to instructional sessions, these findings suggest structural priming facilitated 
carryover to the language they used in play-based settings and in the narrative retellings. 
 A second hypothesis of the current study was that the participants would 
demonstrate change in their phonological system as a result of receiving phonological 
instruction through the use of result a top-down, non-developmental hybrid approach. 
Children in the phonological condition made gains with large effect sizes on targeted 
speech sounds. P5 demonstrated substantial gains in all of his instructional targets word-
initial sounds as evidenced by the very large effect sizes. P6 demonstrated gains as well. 
She demonstrated mastery of one instructional target. Inspection of effect size indicated 
she made obvious gains with at least one other target. Furthermore, large system-wide 
changes in her phonological system were observed. The marked gains made by both of 
these children appear to be the result of the phonological instructional approach. The 
hybrid approach of using nonsense words from Maximal Oppositions (Gierut, 1990) and 
choosing instructional targets from Multiple Oppositions (Williams, 2000) was effective 
in facilitating phonological change.  
 Gains in the phonological instructional condition were reflected in the weekly 
probe sessions. As the child improved his/her ability to produce a particular phone, 
he/she also demonstrated generalization of that phone in real words on the weekly 
phonological probes. Additionally, for speech sounds in which the children met the 
criterion for mastery, they demonstrated maintenance of the skills gained after direct 
instruction of the sound was discontinued.  
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 Further evidence of system-wide phonological generalization can be seen in the 
pre- to post-instructional administration of the GFTA-2 for both participants. P5 gained at 
least 15 standard points. P6 greatly decreased the number of errors she produced from 50 
to 39.Typically-developing children who are the same age as P6 do not make many 
speech sound errors; therefore; the norms for her age allow for fewer errors. 
 In contrast to changes in the standard scores on the GFTA-2, no improvement on 
the post-instructional administration of the TEGI were observed for P5 or P6 that would 
be indicative morphosyntactic change as the result of phonological instruction. For 
example, P5’s criterion scores from the pre- and post- administration of the BE/DO probe 
changed very little and were below criterion both times (50 and 67, respectively). A 
similar situation was seen for P6. She did not produce BE on the first administration of 
the TEGI, but produced it once correctly on the post-instructional administration. 
Consequently, she received an above criterion score of 100. Give the number of 
opportunities presented during the administration of this assessment this leaves some 
question about her use of this verb. P6 did not produce DO in either the pre- or post-
instructional administration of the TEGI. These findings relate back to concerns related to 
using standardized testing with children with DS.  
 Unlike the children who received morphosyntactic instruction, the children who 
received phonological instruction did not make large changes in their productive oral 
language as measured by the language and narrative samples. Some changes were seen, 
namely in subject-verb agreement, progressive and regular past tense forms, and 
possessives. These changes are important because they suggest that these children may 
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have had these forms before the instructional sessions began. However, they may not 
have been able to produce them previously because of phonological limitations. 
Cross-Domain Effects  
The central question of the study revolved around cross-domain changes when 
children received intensive therapy in just one domain. The differences in results for the 
children who received morphosyntactic instruction when compared to the children who 
received phonological instruction suggest cross-domain effects may be a one-way 
phenomenon. Changes in phonology were seen when morphosyntax was targeted for 
instruction. On the other hand, changes in productive morphosyntax were not observed 
when phonology was the target of instruction.  
 The children who received morphosyntactic instruction made large changes in 
both their productive oral language and their phonological systems. Through the weekly 
generalization probes, the language samples, the narrative retellings, and the post-
instructional administration of the TEGI it was possible to detect changes in 
morphosyntax across participants. Furthermore, the weekly phonological probes and the 
post-instructional administration of the GFTA-2 measured changes in phonology. In fact, 
changes in these children’s phonological systems were on par with the extent of the 
changes seen in the systems of the children who received phonological instruction. 
Perhaps children who received morphosyntax needed to improve their speech sound 
systems to meet the demands of language processing of complicated morphosyntactic 
structures such as Wh-questions and negation. It appears that not only was structural 
priming effective in producing change in productive morphosyntax, but it appeared to be 
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equally effective in inducing phonological change as the phonological instructional 
condition. 
 The children who received phonological instruction made large changes to their 
phonological systems, but in changes in measurements of productive oral language skill 
were minimal. The weekly instructional data, the weekly phonological probes and the 
post-instructional administration of the GFTA-2 confirmed the positive changes in their 
phonological systems. However, changes were not seen in post-instructional language 
samples, narrative retellings, or TEGI indicating that the phonological instruction did not 
cross over to the morphosyntactic domain, except in forms that could have been affected 
initially by the phonological limitations (e.g., past tense –ed, possessive ‘s). 
Limitations 
 Limitations of this study were primarily related to some of the inherent 
characteristics of this sample of children with DS. The children generally demonstrated a 
high rate of health-related absences. As a result, there were times when children could not 
attend sessions consistently. For some of the participants, this meant that they were not 
able to complete all 16 sessions of the study. It is possible that if they had completed all 
16 sessions, larger positive changes may have been observed.  
 Another limitation of the study involved behavioral challenges demonstrated by 
some of the participants. There were sessions where fewer opportunities to produce the 
target structures occurred because much of the session was spent encouraging the child to 
participate. It is possible that with more consistent opportunities to produce targeted 
grammatical structures or speech sounds across sessions, children’s progress would have 
been even greater. Along these same lines, each child required a few sessions beyond 
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baseline to become accustomed to the expectations of the researcher during the 
instructional sessions.  
 It appeared that the task format of weekly morphosyntactic probes was either too 
rigid or too challenging for all of the children. It is the opinion of the researcher that the 
expectations of the probes may not have been clear. The children who received 
phonological instruction did not make gains on the morphosyntactic weekly probes; 
however, gains were not seen on the post-instructional administration of the TEGI, the 
language samples, or the narrative retellings. This is dissimilar to the children who 
received morphosyntactic instruction. These children were able to produce the structures 
that were targeted in the morphosyntactic probes (i.e., Wh-questions, negations, regular 
past tense, and third person singular) as measured by the language samples and narrative 
retellings. However, they generally did not produce these structures on the weekly 
probes. Perhaps if they had been provided with more feedback or modeling on the probes 
they would have been able to understand what was being asked of them. Due to the 
nature of the experimental task, it was not clear that the children were not generalizing 
improving language skills to the probes until well into the course of the instructional 
sessions. Initially, it was unclear whether they were not performing well because they did 
not understand the task or because they had not yet learned the forms. Alas, as the study 
continued and the children were making clear gains in the instructional sessions and in 
their expressive language during communication with the researcher, it was clear they 
were not able to complete the probe task. It is likely this is because they did not 
understand the task as all other data suggest they did learn the structures. 
Clinical Implications and Future Research 
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The findings of the current research indicate that working on morphosyntactic 
structures is more efficient in effecting overall change in the language systems of 
children with DS. First, the rapid rate of change see in the children in this study suggests 
that they had at least a partially correct underlying representation of English phonology 
and grammatical structures. Because change was quickly seen in all participants in this 
study, it is quite possible most children with DS have more underlying knowledge of 
language than their performance on expressive tasks would suggest. Additionally, these 
findings indicate that clinicians should measure the oral language and phonological skills 
of children with DS across multiple contexts rather than relying solely on standardized 
test performance. Clinicians should use caution in assuming these children cannot learn 
to produce more complex structures. Along these lines, it may be that both instructional 
conditions are affective because they present patterns to children with enough specificity 
to enable them to identify the implicit patterns involved. Working on productive 
morphosyntactic and/or productive phonological skill appears to be of utmost importance 
and the key to inducing measureable change in a very short amount of time. These 
findings suggest that clinicians working with children at increased risk of severe-
profound language impairment should focus on increasing the productive and functional 
morphosyntactic skill of their clients rather than working to increase much more difficult 
to measure receptive morphosyntactic comprehension. 
 Second, the large gains seen in the children who received morphosyntactic 
instruction through embedded structural priming demonstrated that this method of 
instruction was effective at least in this sample of children with DS. Additionally, 
structural priming was easily embedded into the storybooks and did not appear to detract 
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from children’s enjoyment of the stories. In fact, embedding structural priming into the 
stories the way it was used in the current study may have had beneficial effects on 
children’s ability to include both macro- and micro- story grammar elements. 
 Children in this instructional condition made gains in the phonological domain 
without receiving direct phonological instruction. The implication is that there was either 
a trickle-down effect of the skills gained in morphosyntax to phonology, or as mentioned 
previously, children had to reorganize their phonological systems to meet the demands of 
the morphosyntactic productions. Either way, these cross-domain effects were not 
observed in the children who received phonological instruction only. 
The current findings are limited to these participants, but given the extensive 
degree of improvement across children further research with larger groups of children 
with DS is warranted. While a group design is considered the “gold-standard”, it may be 
that the heterogeneity of this population would initially require replication in using a 
single-subject design. Regardless, the current study provided new evidence for effective 
instruction for change in speech and language for this sample population. If nothing else, 
the most important finding of this study is that these children with DS were capable of 
learning new, complex grammatical structures while improving their speech sound 
productions and intelligibly. When considering choices for instruction for children with 
DS it should not be assumed that they cannot learn new skills because they are incredibly 
capable and deserve to receive instruction that will provide them with the most functional 





Future Research  
 The findings from the current study lead to questions about the most effective oral 
language assessment methods for children with DS. Modifications could be made to 
standardized testing protocols for this population that would enable better understanding 
of task requirements on behalf of the participants. Such modifications could include 
providing more trials or practice prior to asking the child to begin assessments such as the 
CELF-P2. Additionally, models provided by the test administrator or feedback regarding 
the accuracy of answers may help children with DS understand expectations for the 
targeted tasks. 
It would be interesting to investigate how structural priming could be modified to 
be embedded in more advanced or less advanced stories for older and younger children. 
Considering some of the difficulties in getting P3 to participate in the instructional 
activities, it might have been to her benefit to use less advanced storybooks. Conversely, 
structural priming could be embedded into comic books or graphic novels for use with 
older children. Structural priming also could be embedded in less structured, turn-taking 
games like “Go Fish”, “Memory”, or “Twenty Questions” to facilitate generalization to a 
more conversational format. It also may be that children would derive the greatest benefit 
from a therapeutic approach that combined structural priming and the hybrid non-
developmental phonological instruction used in the current study. Clearly, research into 
the effectiveness of such a combined approach with children with DS or other disorders 
associated with delayed speech and language development is warranted.  
Obviously, the extensive data collection employed in this study is not practical 
outside of the research setting. The data for this study required hours of listening and 
120 
 
transcribing on a weekly basis, so it would benefit clinicians if there were a method to 
provide the quality of instruction that was seen in the current study but collect and 
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Scoring System for the Language Samples and Narrative Retellings  
(Based on Craig & Washington, 1994) 
Abbreviation: Definition Examples 
MLUw: Mean Length of Utterance in Words 
Number of words produced per utterance 
 
“play toys” (MLUw = 2) 
“that for me” (MLUw = 3) 
NF: Non-Finite Verbs 
Verbs that do not carry tense 
 
“look at that” 
“put him on” 
SVA: Subject-Verb Agreement 
The verb agrees in person with the subject 
 
“it tickles” 
COP/AUX: Copula or Auxiliary 
BE/DO as the main or supporting verb 
 
“I was licking on you” 
“I’m sick” 
COP/AUX INV: Copula or auxiliary inversion 
Movement of the BE/DO to the head of the 
sentence. 
 
“What are you doing here?” 
“Is that a fork? 
PROG –ING: Progressive Tense 
Present progressive morpheme –ing is added 
 
“I am figuring out rabbits” 
PAST: Regular Past Tense 
-ed is added  to denote regular past tense 
constructions 
 
“I licked you” 
IRREG PAST: Irregular Past Tense 
Verbs are irregular in the past tense and require 
another form other than addition -ed 
 
“I took it” 
PLURAL: Plural Marker 
-s is added to a noun to make a plural noun 
 
“my friends” 
POSS: Possessive Marker 
-s is added to a noun to indicate a plural noun 
 
“this is yours” 
ART: Article 
Definite and indefinite articles a, an, the 
 
“ask the puppet” 
PREP: Preposition 
Link nouns, pronouns, and phrases such as in, on 





Refers to a noun such as he, she, it 
 
“it hurt me” 
ZSVA: Zero Subject-Verb Agreement 
No agreement between the verb and the subject 
 
“Doctor M check my heart” 
ZCOP/AUX: Zero Copula or Auxiliary 
Omission of BE/DO as main or supporting verb 
 
“that for me” 
“and dog doing it” 
ZCOP/AUX INV: Zero Copular or Auxiliary Inversion 
No movement of BE/DO to head of utterance 
 
“That good?” 
ZPROG: Zero Progressive Tense 
Omission of present progressive morpheme –ing 
 
“him is yell” 
ZPAST: Zero Regular Past Tense 
-ed is not added to denote regular past tense 
 
“I got hurt and climb up 
there” 
ZIRR PAST: Zero Irregular Past Tense 
Irregular verbs are not conjugated or conjugated 
with the –ed marker. 
 
“it fall” 
ZPLURAL: Zero Plural Marker 
Omission of –s required to make a noun plural 
 
“like grape” 
ZPOSS: Zero Possessive Marker 
Omission of –s required to indicate a possessive 
noun 
 
“this P1 food” 
ZART: Zero Article 
Omission of articles a, an, the 
 
“have idea” 
ZPREP: Zero Preposition 
Omission of words used to link nouns, pronouns 
and phrases such as in, on, under, over, etc. 
 
“I want start with yellow” 
ZPRO: Zero Pronoun 
Omission of pronouns 
 
“Hungry?” 
UPC: Undifferentiated Pronoun Case 
Nominative, objective, and demonstrative cases 
of pronouns occur interchangeably. 






Script for Wordless Storybook, Frog, Where Are You? (Mayer, 2003) 
	  
Once upon a time, there was a boy named Marcus, his dog, and his frog.  
	  
One night, when Marcus and the dog went to sleep, the frog escaped from his jar! When 
he woke up the next morning, Marcus saw that the frog was gone. He felt very sad. 
Where did his frog go? 
	  
He looked everywhere – even in his boots! And look! The dog helped too, but he got 
stuck in the frog’s jar. Marcus called out the window for his frog. But he couldn’t find the 
frog!  
	  
Then the dog fell out of the window and broke the frog’s jar. Marcus was mad at the dog 
for breaking the jar!  
	  
Marcus and the dog went to the woods to look for the frog. He yelled, “Frog where are 
you?”  
	  
While Marcus was looking for his frog, the dog was barking at a beehive. Then, Marcus 
got bitten by a hamster! Ouch! 
	  
The dog knocked the bee hive down from the tree. Marcus didn’t see what happened 
because he was looking in a tree for his frog. 
	  
The bees got mad and chased the dog while an owl made Marcus fall out of the tree. 
	  
Marcus ran away from the owl and climbed a big rock. He kept yelling for his lost frog. 
Where was his frog? 
	  
Oops! He scared a deer. And Marcus got caught on the deer’s horns. The deer got mad 
and ran with Marcus on his head. The dog tried to help by barking at the deer. 
	  
The deer dumped Marcus and the dog into a pond.  
	  
They got all wet! But then, Marcus and the dog thought they heard something… 
	  
They crawled over to a log. Marcus told the dog to be quiet. Then, they crawled over the 
log to look at something. 
	  
They found the lost frog! And look – the frog had a family! 
	  
One of the baby frogs decided he wanted to be Marcus’ pet. So he went home with 





Example of Scripts Using Embedded Structural Priming (Based on Bass, 2007) 
 
I Was So Mad! 
Negation 
 
Hi there! Welcome to the listening center. We have lots of things to do today. Let’s take a 
look at today’s reading book.  
	  
I need your help playing some games. Sometimes, I can’t see what is going on in the 
pictures. And, I can’t talk to the friends in the story! You can though! I will ask you 
questions when I need your help. Got it? Great!  
 
We’re going to practice using whole sentences. Let’s try one! I’m going to ask you a 
question. Answer me with a whole sentence. Here we go! Are you sad? Say it with me, 
“No, I am not sad!” “I am not sad” is a whole sentence. As we read the story, when you 
hear me say, “Your turn!” you will know it’s time to practice using whole sentences. 
Ready? Let’s go! 
 
Look at the cover of the book. The title of this story is I Was So Mad. Mercer Mayer 
wrote the words and drew the pictures. He is the author. Let’s read this story together.  
 
I wanted to keep some frogs in the bathtub, but Mom wouldn’t let me. I was so mad. 
 
Yuck! Mom did not want frogs in the tub. Look at Little Critter. Is he happy? He is not 
happy, is he? Your turn! Why not? Oh, because he wanted the frogs in the tub – I get it! 
 
I wanted to play with my little sister’s dollhouse but Dad wouldn’t let me. I was so mad. 
 
Look at Sister. She is not in the dollhouse. Your turn! What about the mouse? Good! He 
is not in the dollhouse either.” Your turn! Should Little Critter be in the dollhouse? 
“Nope, he should not be in the dollhouse!” He could break it! 
 
I wanted to play hide-and-seek in the clean sheets but Grandma said, “No you can’t.” I 
was just so mad. 
 
Look out Little Critter! Grandma said he cannot play in the sheets. Your turn! What 
about the mouse? That’s right, “The mouse cannot play in the sheets.” Nice job! Your 
turn! Is Grandma happy? She is not happy, is she?	  What is Little Critter going to do now? 
Let’s keep reading and find out! 
 
I wanted to water the garden but Grandpa said, “No, you can’t.”  
 




So I decided to decorate the house but Grandpa said, “No, you can’t do that either.” Was 
I ever mad. 
 
Little Critter is not happy. Your turn! What about Grandpa? Fantastic! “He is not 
happy.” Your turn! Did the mouse paint the house? He did not paint the house, did he? 
Your turn! Would you paint on your house? Me neither! 
 
Dad said, “Why don’t you play in the sandbox?” I didn’t want to do that. Mom said, 
“Why don’t you play on the slide?” I didn’t want to do that, either. I was too mad. 
 
Is the mouse mad? No, he is not mad. The mouse is playing the in the sand. Your turn! 
What about Little Critter? That’s right, “Little Critter is not playing in the sand,”- Way 
to go! Your turn! Did he play on the slide? No, he did not play on slide either! 
 
I wanted to practice my juggling show instead. But Mom said, “No, you can’t.” I wanted 
to tickle the goldfish but Mom said, “Leave the goldfish alone.” 
 
Did the mouse break an egg? No, the mouse did not break an egg. Your turn! Did the 
mouse tickle the fish? Great! “No, the mouse did not tickle the fish.” I like the way you’re 
using whole sentences.	  What’s going to happen next? Let’s find out if you’re right! 
 
“You won’t let me do anything I want to do,” I said. “I guess I’ll run away.” That’s how 
mad I was. 
 
Is Mom mad? No she is not mad. Your turn! Did the baby run away? The baby did not 
run away, did she? 
 
What do you think? Will Little Critter really run away? Let’s turn the page and find out! 
 
So, I packed my wagon with my favorite toys. And I packed a bag of cookies to eat on 
the way. 
 
Hmmm, did Little Critter take any clothes? No, he did not take any clothes. Your turn! 
Did Little Critter take carrots with him? “No, he did not take carrots.” Great! I like the 
way you’re working! 
 
Then I walked out the front door. But my friends were going to the park to play ball. 
“Can you come, too?” they asked. 
 
Here’s a question for you… Do you think Little Critter will play ball or run away? I think 
so too! 
 




Your turn! Did Little Critter run away? He did not run away – you’re right! What did he 
do? Yep, he went to play with his friends! 
 
I’ll run away tomorrow if I’m still so mad. 
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Just Me in the Tub 
Wh-question  
 
I need your help playing some games. Sometimes, I can’t see what is going on in the 
pictures. And, I can’t talk to the friends in the story! You can though! I will you questions 
when I need your help. Got it? Great!  
 
We’re going to practice using school words and whole sentences. Let’s try one! I’m 
going to ask you a question. Answer me with a whole sentence. Here we go! Are you 
happy? Say it with me, “Yes, I am happy!” “I am happy” is a whole sentence. Now, you 
ask me a question. Ask me what color my eyes are. Say, “What color are your eyes?” 
Good asking! My eyes are brown. I like the way you are using your school words! Ready? 
Let’s go. 
 
The title of this story is Just Me in the Tub. Guess what? Gina and Mercer Mayer wrote 
this book. They are the authors. Look at the picture on the front. Do you see the bathtub? 
Can you guess what this story is about? Tell me what you think. That’s a good guess! 
Let’s read this story together. Open the book.  
 
When I take a bath, there are lots of things that I have to do. First I start to run the water 
in the tub. I like it to be nice and warm. Sometimes it takes a little while to get the water 
just right. 
 
Look at Little Critter running the water. I wonder how hot he likes his bath. Let’s ask him 
together! Say, “How hot do you like your bath?” What did he say? That’s hot! Your turn! 
Look at the bath toys on the floor. I wonder which toy is Little Critter’s favorite. Ask him! 
Great – I heard you ask, “Which toy is your favorite?”What will Little Critter do next? 
Let’s turn the page and see! 
 
Then I put in the bubble stuff. I have to be careful not to pour in too much. While the 
water is running, I get my towel and washcloth. I like big fluffy towels. 
 
What happens if you put too much bubble stuff? There are too many bubbles in the tub! 
Your turn! I wonder what towel Little Critter wants. Find out for us! You said, “What 
towel do you want?” Good job! What did he say? I like that towel too! 
 
I get my pajamas, too. I always look for clean ones. 
 
Why is Little Critter’s room so messy? Because he is looking for pajamas. Your turn! I 
wonder how Little Critter knows the pajamas are clean. Ask him. “How do you know 
they’re clean?” – Good asking! What did Little Critter say? Oh, they smell clean! I see! 
Little Critter ran the water and he’s got a towel and pajamas. What’s next? I bet you’re 
right! Let’s find out! 
 
Then I take off my clothes and get into the tub. When the water is just deep enough, I 
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turn it off. If I let the water run too much, it could splash on the floor. 
 
Look at Little Critter walking to the tub. Why is he wearing one sock? Because he forgot 
to take it off. Your turn! I wonder why there is water on the floor. Ask Little Critter. 
Great job! You said, “Why is there water on the floor?” What did Little Critter say? 
Oops! 
 
I always wash before I play in my bath. I start with my face…then I wash my hair…and 
my feet…and my hands. I wash my arms and legs…and even in between my toes. I can’t 
reach my back, so I use a brush for that. 
 
Does Little Critter use soap to wash? Yep, he uses soap. Your turn! I wonder if the frog 
uses soap. Find out for us! I heard you say, “Does the frog use soap?” What did Little 
Critter tell you? I’m glad the frog uses soap too! 
 
Then it’s time to play with my toys. If I forget something, I never bother Mom – I just go 
and get it. I can’t take my stuffed animals into the tub. But I bring them into the bathroom, 
so they won’t feel left out. 
 
Look at Little Critter in his bedroom. Oh my goodness! Look at the floor. How did he get 
the floor wet? He didn’t dry off before getting out of the tub! Your turn! I wonder why 
Little Critter keeps his stuffed animals out of the tub. Ask him. Say, “Why do you keep the 
animals out of the tub?” What did Little Critter say? Oh! So they won’t get wet! What 
will Little Critter do after he plays in the water? Maybe! Let’s see what happens next! 
 
I like to play with my pirate ship in the tub. Sometimes my pirate ship is caught in a 
terrible storm and ends up stranded on a desert island. I have pots and pans to play with 
in the tub, too. I like to make bubble cakes. But they don’t taste too good. I can make 
myself look like Santa Claus. 
 
What does Little Critter like to play with? He likes to play with his pirate ship. Your turn! 
I wonder how Little Critter makes the Santa beard. Ask him! Nice job! You said, “How 
did you make your beard?” What did he say? I see! He uses bubbles! 
 
I play in the tub until my mom says, “Time to come out now!” I knew it was time 
because the water was getting cold. 
 
It’s time for Little Critter to get out of the tub. What will he do next? Let the water out or 
dry off? I think so too! 
 
When I get out of the tub, I step on the bath mat, so I won’t splash water everywhere. 
Sometimes Mom comes in and helps me dry off. 
 
Did Little Critter let the water out first? No, he got of the tub first! Your turn! Look at 
Little Critter getting out of the tub. I wonder where his towel is. Ask him for us! Excellent 
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– you said, “Where is your towel?” What did he say? Oh! Your turn! Mom helps Little 
Critter dry off. I wonder if she helps the frog too. Ask Mom! Say, “Do you help the frog 
dry off, too?” Good asking! What did she say? Oh frogs, don’t need to dry off! 
 
Then I put on my nice clean pajamas. I always remember to let the water drain out of the 
tub. But sometimes I forget about my toys. 
 
Why does Little Critter put on his pajamas? Because it’s time for bed. Your turn! Look at 
Mom. I wonder why she is mad. Ask her. I heard you say, “Why are you mad?” – nice 
asking! Tell me what she said. Your turn! Oh, Little Critter made a mess! I wonder if he 
is going to clean up his mess. Find out for me! “Are you going to clean up your mess?” – 
I like the way you said that! Is Little Critter going to clean up? Good! 
 
Then I wipe up the floor, just in case I splashed a little. And I put my dirty clothes in the 
basket. Taking a bath can be a real job. 
 
Let’s see… Little Critter cleaned up his mess and put his clothes away. Your turn! I 
wonder what he’ll do next. Can you ask him for me? Nice work – I heard you say, “ What 
will you do next?” What did Little Critter say? 
 





Social Validity Survey (Based on Bass, 2007) 
Please indicate how much s/he improved during and after the instructional sessions in the 
following areas by circling a number from 1(no improvement) to 5(greatly improved): 
 
7) What, if any, major changes have you see in your child in the last 8 weeks? 
8) In your opinion, what language skills are important for school success? 
9) How do you think the instruction your child received could be improved for 
future implementation in clinical settings or classrooms?  
10) If you are unsure or did not observe sessions, please feel free to mark N/A. Is 
there anything else you would like us to know about your child or their 
participation in the research project? 
	  
1) Child began talking more 
a. At home 
b. At school 



























2) Child began using more 
complete sentences 
a. At home 
b. At school 

































3) Child began asking more 
questions 
1 2 3 4 5 N/A 
 
4) Child began asking more 
complicated questions 
1 2 3 4 5 N/A 
 
 
5) Child began telling better 
or more complete stories 
1 2 3 4 5 N/A 
 
 
6) Child’s speech became 
easier to understand 
1 2 3 4 5 N/A 
 
 
